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Review Article

INTRODUCTION
Of the coronaviridae family, coronaviruses include 

six strains. The first human CoV (HCoV), named B814, 
was identified in 1965 in nasal swabs in patients with 
cold[1]. Since then, more HCoVs have been isolated: 
HCoV-229E (229E), HCoV-OC43 (OC43), HCoV-
NL63 (NL63), and HCoV-HKU1 (HKU1); besides 
severe acute respiratory syndrome coronavirus 
(SARS-CoV) and Middle East respiratory syndrome 
coronavirus[2]. They primarily cause upper respiratory 
and gastrointestinal infections, which vary from mild 
(common cold) to severe acute respiratory syndrome 
with possible multiorgan failure[3]. SARS-CoV was 
discovered during the SARS epidemic that started 
from Guangdong Province in southern China in 
November 2002 and spread to other countries in Asia, 
North America and Europe[4,5]. Middle East respiratory 
syndrome coronavirus, on the other hand, has been 

responsible for a progressing outbreak in the Middle 
East since 2012[6].

After these viruses, novel Coronavirus (2019-
nCoV) has spread from Wuhan, China, and infected 
more than two hundred fifty-seven million persons 
worldwide (as of Nov 20, 2021) since December 
2019[7]. The International Committee on Taxonomy of 
Viruses named 2019-nCoV as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). The World 
Health Organization titled the disease caused by 
SARS-CoV-2 as coronavirus disease 2019 (COVID-19)[8]. 
Chan et al[9], Hui et al[10], Zhou et al[11] and Wu et al[12] 
suggested that the origin of SARS-CoV-2 was bats 
since their genomes are identical in 96%[13], but the 
intermediate host remains unknown.

The COVID-19 clinical presentation, since the first 
case, was not a simple lung disease. It can cause severe 
cardiovascular or renal impairment, peripheral/central 
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Liver dysfunction and COVID-19: what we know so far

ABSTRACT
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SARS-CoV-2 is a new zoonotic coronavirus. The disease was 
named Coronavirus Disease 2019 (COVID-19) by the World 
Health Organization. Since December 2019, it has spread 
through the globe and infected more than two hundred 
fifty-seven million persons worldwide (as of Nov 20, 2021). 
It involves many organs and systems; respiratory symptoms 
predominate the clinical presentation in COVID-19. 
Gastrointestinal dysfunction is increasingly reported. The 
occurrence of liver damage worsens the prognosis. It can 
occur de novo or in a setting of chronic liver disease. Its 

pathophysiological mechanisms are multifactorial. Herein, 
we review the liver dysfunction in COVID-19 through 
a literature search in multiple databases dedicated to 
the literature about COVID-19. This review provides an 
overview of the epidemiology of liver impairments, genetic 
predispositions for COVID-19, and liver dysfunction and 
COVID-19 in subgroups. This study has highlighted the need 
for more studies to understand the pathogenic components 
of liver dysfunction, especially the liver involvement with or 
without underlying chronic disease.
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neurologic disorders, thromboembolic events[14,15], and 
acute liver dysfunction, which was overlooked at the 
pandemic, can worsen the prognosis. COVID-19 is 
a life-threatening condition with decreased hepatic 
function, infection, renal injury, encephalopathy/
increased intracranial pressure and coagulopathy, 
even without underlying chronic liver disease[4,11-15]. 
The acute liver dysfunction can occur de novo or in a 
setting of chronic liver disease. Its pathophysiological 
mechanisms are multifactorial.

This review aimed to set out the liver dysfunction 
in COVID-19.

LITERATURE SEARCH
We performed a literature search in multiple 

databases dedicated to the literature about COVID-19: 
New England Journal of Medicine database (https://
www.nejm.org/coronavirus?query=RP), European 
Society of Intensive Care Medicine database (https://
www.esicm.org/resources/coronavirus-public-health-
emergency/), Elsevier information center (https://
www.elsevier.com/connect/coronavirus-information-
center?fbclid=IwAR11-XRVRxDQjjiIq6JEjNsf_x64JQ-
BEL74iw7PDLibVQTmatBFqt4xUlI), National Center 
for Biotechnology Information database (Pubmed) 
(https://www.ncbi.nlm.nih.gov/sars-cov-2/), and 
Medscape center (https://www.medscape.com/
resource/coronavirus).

The keywords used in the research were SARS-
CoV-2, COVID-19, gastrointestinal, liver, hepatic, 
biliary and jaundice. The references cited in these 
papers were also explored for more data.

We defined liver dysfunction as any test more 
than the upper limit of the normal value of alanine 
transaminase (ALT), aspartate transaminase (AST) and 
total bilirubin[16].

Epidemiology of the liver dysfunction
Zhang et al[17] observed that 2-11% of COVID-19 

patients had preexisting chronic liver disease (CLD) 
and 16.1-53.1% had abnormal levels of AST and ALT. 
Meta-analysis of 128 studies of 22,257 patients showed 
an acute hepatic injury in 23.7%, and an underlying 
CLD in 2.64% of patients with an elevation of ALT, 
AST, alkaline phosphatase, and gamma-glutamyl 
transferase (GGT) in 23.28%, 23.41%, 7.48% and 27.94%, 
respectively; as well as hypoalbuminemia in 61.27% 
of cases[18]. In another meta-analysis of 21 studies 
enrolling 3366 patients, parameters of hepatic function 
were increased in severe and fatal COVID-19[19]. In the 
same way, Parohan et al[20], in a systematic review and 
meta-analysis including 20 retrospective studies with 
3428 patients, announced that severe cases had higher 
serum AST values (weighted mean difference: 8.84U/L; 
95%CI: 5.97-11.71; P<0.001), ALT (mean difference: 7.35 
U/L; 95%CI: 4.77-9.93; P<0.001), total bilirubin (mean 

difference: 2.30 mmol/L; 95% CI: 1.24-3.36; P<0.001), 
and lower serum levels of albumin (mean difference: 
− 4.24 g/L; 95% CI: −6.20 to −2.28; P<0.001), compared 
to mild cases; of note, the risk factors were older 
and male patients, with higher body mass index and 
previous CLD, and, in another study, in multivariate 
logistic regression analysis: male gender (OR: 2.038; 
95% CI: 1.443-2.879; P<0.001), hs C-reactive protein 
≥10 mg/L (OR: 1.733; 95% CI: 1.118-2.687; P=0.014), 
neutrophil-to-lymphocytes ratio ≥5 (OR: 2.154; 95% CI: 
1.486-3.124; P<0.001)[21], high D-dimer level (OR: 1.48; 
95% CI: 1.19-1.85; P<0.001), and neutrophil percentage 
(OR: 1.004; 95% CI: 1.01-1.06; P=0.003)[22]. Similarly, in 
an international cohort including two online registries 
SECURE-cirrhosis (co-ordinated by University of 
North Carolina, Chapel Hill, USA) and COVID-Hep.
net (co-ordinated by the University of Oxford and 
supported by The European Association for the Study 
of the Liver), the fatality predictors were age (OR: 1.02; 
95% CI: 1.01-1.04; P=0.011), Child-Pugh class A (OR: 
1.90; 95% CI: 1.03-3.52; P=0.040), Child-Pugh class B 
(OR: 4.14; 95% CI: 2.4-7.65; P<0.001), Child-Pugh class 
C (OR: 9.32; 95% CI: 4.80-18.08; P<0.001), and alcohol-
related liver disease (OR: 1.79; 95% CI: 1.03-3.13; 
P=0.040)[23].

In Table 1, among 49,441 patients, the overall 
mortality was 16.2% (range 0-61.5%) of cases[24-27]. 
Acute hepatic injury was also present in 40.78% (range 
3.75-79.7%)[26] with CLD in 2.5% (range 0-18%)[28].

Genetic predispositions for COVID-19
Several factors make some people susceptible 

to the coronavirus (Figure 1). COVID-19 presents 
phenotypes ranging from asymptomatic to severe 
forms with acute respiratory distress syndrome and 
possible multiorgan failure. Firstly, Gralinski et al[29] 
suggested altering the innate-immune modulatory 
gene Ticam2 function makes rodents highly 
susceptible to the coronavirus. This gene codes for 
a helper protein that activates the toll-like receptor 
involved in innate immunity. Secondly, Zhao et al[30] 
showed that blood group A is linked to a higher 
risk of acquiring COVID-19 (OR: 1.279; 95% CI: 
1.136-1.440; P<0.001) and death (OR: 1.482; 95%CI: 
1.113-1.972; P=0.008) compared with other blood 
groups. Jokela et al[31] expressed the same findings 
for SARS-CoV in 2005. Recently, Goel et al[32] and 
Hernández Cordero et al[33] suggested that group A 
may be linked with a high risk of COVID-19 and its 
severity. Thirdly, the susceptibility to SARS-CoV-2 
is associated with HLA-B*46:01[34], as previously 
expressed by Lin et al[35] for SARS-CoV. Fourthly, 
ACE2 is the functional receptor of SARS-CoV[36]. 
Effectively, Hamming et al[37] reported that this 
receptor is plenteous in the lung and small intestine’s 
human epithelia and the vascular endothelium. 
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References Sample size, 
n

Patients with ALI, 
n (%)

Patients with previous 
chronic liver disease, n (%)

Overall mortality, 
n (%)

Sun et al[90]

Zhang et al[22]

Chen et al[91]

Wang et al[92]

Cai et al[93]

Zhang et al[28]

Wang et al[94]

Li et al[95]

Yang et al[24]

Fan et al[96]

Huang et al[67]

Zhou et al[97]

Hu et al[98] 
Zhang et al[62]

Yang et al[22]

Fu et al[99]

Cao et al[100]

Shi et al[101]

Wu et al[64]

Xu et al[46]

Liu et al[102]

Xie et al[103]

Zhang et al[104]

Wu et al[64]

Arentz et al[105]

Chen et al[106]

Xu et al[107]

Cholankeril et al[108]

Tabata et al[109]

Luan et al[110]

Wang et al[54]

Guo et al[111]

Zhang et al[112]

Yang et al[113]

Pan et al[114]

Zhang et al[115]

Webb et al[116]

Cai et al[117]

Shi et al[118]

Qin et al[119]

Mushtaq et al[120]

Guisado-Vasco et al[121]

Jin et al[122]

Wang et al[21]

Zhang et al[123]

Chen et al[124]

Zhao et al[65]

Hajifathalian et al[66]

Guan et al[125] 

Luo et al[126]

Liu et al[127]

Grasselli et al[128]

Elmunzer et al[129]

Pun et al[130]

Phipps et al[131]

Price-Haywood et al[132]

Mikami et al[133]

Richardson et al[134]

Lei et al[135]

Kalyanaraman Marcello et al[136]

Total

83
218
99
69
298

82 deaths
138
85
52
148
41
191
322
115
149
354
199
81
80
62
32
79
140
201
21
274
354
116
104
117
156
187
194
200
204
221
299
417
416
452
589
607
651
657
663
830
1000
1059
1099
1141
1190
1591
1992
2088
2273
3481
3708
5700
5771
6248
49441

15 (18.1)
76 (36.2)
43 (43.4)
42 (60.9)
44 (14.8)
64 (78)

55 (39.9)
33 (38.8)
15 (29)

55 (37.16)
15 (36.6)
59 (30.9)

NR
28 (24.3)
45 (30.2)
101 (28.5)
120 (60.3)
43 (53.1)
3 (3.75)
10 (16.1)
11 (34.3)
29 (36.7)

NR
59 (29.8)

NR
144 (52.5)
193 (54.3)

65 (56)
18 (17.3)
54 (46.2)
64 (41)

19 (15.4)
30 (15.4)
74 (37)
49 (24)

NR
100 (33.4)
90 (21.6)

NR
NR

318 (54)
NR

64 (9.8)
303 (46.1)
322 (48.6)
37 (4.5)
64 (6.4)

844 (79.7)
326 (29.6)
183 (16)

NR
NR

480 (24)
NR

1022 (45)
1351 (38.8)
1924 (55.1)
3263 (58.4)

NR
NR

12366 (40.78)

NR
3 (1.4)

NR
1 (1)

8 (2.7)
2 (2.4)
4 (2.9)
6 (7)
NR
NR

1 (2.4)
NR

5 (1.5)
NR
NR
16
NR

7 (8.6)
1 (1.25)
7 (11)

1 (3.13)
NR

8(5.7)
7 (3.5)
10 (4.8)
11 (4)
NR

3 (2.6)
NR
NR
NR
0

NR
2 (1)

5 (2.4)
7 (3/2)

41 (13.7)
21 (5.04)

4 (1)
6 (1.3)
10 (1.7)
24 (4.08)
25 (3.8)
52 (8)
NR

24 (2.9)
29 (2.9)
32 (3)

23 (2.1)
NR

40 (3.4)
28 (3)

55 (2.8)
48 (2.3)
114 (5)
59 (1.7)

NR
30 (0.5)
81 (1.4)
190 (3)

1060 (2.5)

40 (48.2)
NR

11 (11)
5 (7.24)

3 (1)
--

6 (4.3)
NR

32 (61.5)
1 (0.7)
6 (15)

53 (27.7)
35 (10.8)
1 (0.87)

0
34 (9.6)

44 (22.11)
3 (4)

0
0

NR
NR
NR

44 (21.9)
11 (52.4)
113 (41.2)

NR
1 (0.9)

0
2 (1.7)
4 (2.5)
43 (23)
9 (4.6)
15 (7.5)
36 (17.6)
12 (5.4)
25 (8.3)
10 (24)

57 (13.7)
NR

34 (5.8)
141 (23.2)

NR
82 (12.5)
25 (3.77)
98 (11.8)
119 (11.9)
96 (9.1)
15 (1.4)
7 (3.8)

157 (13.2)
405/1581 (25.6)

375 (18.8)
601 (28.8)
517 (23)
326 (9.3)
806 (21.7)

553/2634 (21)
NR

1724 (28)
6744 (16.2)

Table 1: Characteristics of liver disorder in COVID-19

ALI: acute liver injury; NR: not reported
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Experimentally, Kuba et al[38] outlined that the 
infected ACE2 knockout mice are resistant to virus 
infection. The virus titers are 105-fold lower than 
those isolated from the lung of SARS-CoV-infected 
wild-type mice, without evidence of inflammation 
in the lung histology. Similarly, ACE2 is involved 
in the SARS-CoV-2 infection pathogenesis[39-40] 
since it is expressed in multiple tissues, including 
the digestive system, such as the liver[41, 42] and the 
transmembrane protease serine type 2 that is highly 
exhibited in hepatocytes[43,44].

Pathophysiology of the liver impairment in 
COVID-19

Consistently, the liver injury is likely of 
multifactorial origin: direct lesion of the SARS-CoV-2, 
systemic inflammatory response, hypoxia and drug-
associated liver damage (Figure 2).

Direct lesion
Given that the expression of ACE2 is abundant in 

the gastrointestinal system, including the liver, the 
SARS-CoV-2 can be replicated in different liver cells, 
especially in cholangiocytes in the bile duct[45]. As a 
result, damage of bile duct cells triggered hepatocyte 
dysfunction and consequent liver injury[46]. 
Pathological findings showed spike structures in 
the cytoplasm of hepatocytes in the ultrastructural 
examination, substantial hepatic apoptosis, and 
vascular damage with dilatation, thrombosis and 
fibrosis of the portal system[47]. In the past, Chau et 
al[48] found positive reverse transcription polymerase 
chain reaction (RT-PCR) for SARS-CoV in the hepatic 
tissue. Recently, in a series of 40 cases, Lagana et al[49] 
noted macrovesicular steatosis in 75%, mild lobular 
necroinflammation and portal inflammation in 50%, 
and sinusoidal microthrombi in 15% of cases; of note, 
the RT-PCR was positive in 55% of cases (11 of 20 
patients tested). However, we still need more studies 
to understand the pathogenesis of SARS-CoV-2-
related impairment.

Systemic inflammatory response
In response to SARS-CoV-2 invasion, the immune 

system releases various cytokines such as tumor 
necrosis factor-∝, IL-1β, IL-2, IL-6, IL-8, CCL2, CCL3, 
CCL5, by activation of both natural and cellular 
immunity[50], via TLR receptors and activation of killer 
T lymphocytes[51]. This release can be uncontrolled and 
cause multiorgan failure[52]. Biologically, this storm is 
reflected by elevated inflammatory serum indicators 
(e.g., C-reactive protein, serum ferritin, lactate 
dehydrogenase), which are significantly elevated in 
severe COVID-19 patients[53].

Hypoxia
The principal characteristic of respiratory failure is 

hypoxia that can induce anoxia-associated hepatitis, 
especially with severe symptoms[54]. Furthermore, 
it might be attendant to heart failure by low 
perfusion[55], and hepatic venous congestion due to 
the increased central venous pressure in mechanically 
ventilated patients with high positive end-respiratory 
pressure[56,57].

Drug-associated liver damage
Drugs used off-label in treating COVID-19 

(chloroquine associated or not with azithromycin, 
baricitinib, imatinib, tocilizumab, interferon beta, 
lopinavir /ritonavir, remdesivir, uminefovir, darunavir, 
traditional Chinese medicines), and acetaminophen 
could be hepatotoxic[58-59]. Additionally, they and 
corticoids might reactivate previous viral hepatitis, 
particularly biological medications prescribed to fight 
the hyperactive immune response[60]. This statement 
is consolidated by the presence of microvesicular 
steatosis with mild inflammation[61].

Liver dysfunction de novo in COVID-19 patients
Liver test abnormalities in COVID-19 patients

A meta-analysis enrolling 22,257 patients showed 
an elevation of ALT, AST and GGT in 23.28%, 23.41% 
and 27.94%, respectively; as well as hypoalbuminemia 

Figure 2: Suggested mechanisms for liver dysfunction in COVID-19.Figure 1: Described mechanisms involved in the genetic 
predisposition for liver dysfunction in COVID-19.
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References Sample size, n Abnormal liver tests, % Note

Zhang et al[22]

Chen et al[91]

Wang et al[54]

Cai et al[117]

Zhang et al[62]

Li et al[95]

Fan et al[96]

Huang et al[67]

Zhou et al[97]

Hu et al[98]

Zhang et al[63]

Yang et al[113]

Fu et al[99]

Cao et al[100]

Shi et al[101]

Wu et al[41]

Xu et al[107]

Xie et al[103]

Wu et al[12]

Arentz et al[105]

Tabata et al[109]

218

99

69

298

82 deaths

85

148

41
191
322

115

149

354

199

81
80

62
79

201

21

104

- abnormal ALT >35 U/L, 33%
- abnormal AST >40 U/L, 45.6%
- elevated GGT, 57.0%
- abnormal TBIL, 15.2%
- hypoalb<32 g/L, 50%
- abnormal ALT >41 U/L, 8%
- abnormal AST >40 U/L, 11.3%
- hypoalbuminaemia<32 g/L, 12.77%
- abnormal ALT >35 U/L, 33%
- abnormal AST >40 U/L, 28%
- abnormal ALT >40 U/L, 13.1%
- abnormal AST >40 U/L, 8.4%
- increased TBIL 8.1%
- abnormal GGT 17.1%
- abnormal ALT >35 U/L, 30.6%
- abnormal AST >40 U/L, 61%
- TBIL >20.5mmol/L, 30.6%
- hypoalb<32 g/L, 77.8%
- abnormal ALT >35 U/L, 38.8%
- abnormal AST >40 U/L, 38.8%
- abnormal ALT >41 U/L, 18%
- abnormal AST >37 U/L, 21%
- abnormal TBIL, 6%
- abnormal GGT, 17.5%
- abnormal AST >37 U/L, 37%
- abnormal ALT >41 U/L, 31%
- abnormal ALT >41 U/L, 18%
- abnormal AST >35 U/L, 27.6%

- abnormal ALT >40 U/L, 12%
- abnormal AST >35 U/L, 18%
- increased TBIL, 2.6%
- hypoalb<30g/L, 6%
- elevated GGT, 13%
- abnormal ALT >50 U/L, 9%
- abnormal AST >35 U/L, 14%
- abnormal TBIL, 6%
- hypoalb< 30 g/L, 4%
- elevated GGT, 13%
- abnormal ALT >50 U/L, 39%
- abnormal AST >35 U/L, 39%
- abnormal TBIL, 6%
- hypoalb<30g/L, 62%
- increased GGT, 42%
- abnormal ALT >41 U/L, 41%
- abnormal AST >35 U/L, 20.5%
- abnormal AST >35 U/L, 55%
- abnormal ALT >40 U/L, 3.75%
- abnormal AST >35 U/L, 3.75%
- abnormal TBIL, 1.25%
- hypoalb<30g/L, 2.5%
- abnormal AST >35 U/L 16.1%
- abnormal ALT >40 U/L, 31.6%
- abnormal AST >35 U/L, 35.4%
- abnormal TBIL, 5.1%
- abnormal ALT >40 U/L, 29.8%
- abnormal AST >40 U/L, 21.7%
- hypoalb<30g/L, 98.5%
- abnormal ALT >40 U/L, 38%
- abnormal AST >35 U/L, 38%
- abnormal ALT >40 U/L 12%
- abnormal AST >35 U/L 9%

Liver injury is more prevalent in severe 
cases than in mild cases of COVID-19.

Values of ALT, AST and albumin were 
markedly higher in deceased patients 
than in recovered patients.

The peak value of ALT, AST, TBIL and 
GGT was increased significantly among 
severe patients compared with non-severe 
patients.
There is a significant association 
between AST, ALT and time from initial 
symptoms to death. 

Concentrations of ALT, AST were 
markedly higher in patients with 
unfavorable outcomes.
ALT, AST and TBIL showed significant 
elevation in severe COVID-19 cases 
compared with mild cases. 

TBIL, ALT and AST, and  GGT were 
higher in critically ill patients than those 
in mild cases.

Patients with COVID-19 infection are 
prone to exhibit liver dysfunction.

- Liver injury is prevalent in COVID-19 
patients. 
- Severe lung lesions on CT might be 
related to higher incidence of ALI.

Table 2: Liver function tests in COVID-19 patients with liver dysfunction

Liver dysfunction and COVID-19: what we know so far
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in 61.27% of cases[18]. In our review, the occurrence of 
elevated ALT, AST, bilirubin and GGT is in 1.7-62%, 
1.5-62%, 1.25-30.6%, and 13-57%, respectively; plus 
hypoalbuminemia in 2.5-98.5%[62-66] (Table 2).

Histopathological findings in biopsy/autopsy in 
COVID-19 patients

At the beginning of the pandemic, though the 
autopsy is the cornerstone to determine the cause of 
death, pathological features were scarce due to difficult 

access to perform biopsy/autopsy[67] and the risk of 
contamination. Gradually, researchers started to biopsy/
autopsy respecting safety recommendations proposed 
by the World Health Organization[68] and the American 
Centers of Disease Control and Prevention[69]. The liver 
damages were mostly non-specific and indicated an 
acute disease or previous illness, including steatosis, 
congestion, dilation of sinusoids, lobular lymphocytic 
infiltrates, hepatitis, necrosis, venous obstruction, 
thrombi and hemophagocytosis[70-72].

Wang et al[54]

Zhang et al[112]

Yang et al[113]

Cai et al[93]

Wang et al[94]

Zhang et al[115]

Chen et al[106]

Hajifathalian et al[137]

Zhao et al[138]

Guan et al[125]

Elmunzer et al[129]

Pun et al[130]

Phipps et al[131]

Price-Haywood et al[132]

Mikami et al[133]

Richardson et al[134]

Marcello et al[136]

156

194

200

417

657

663

830

1059

1000

1099

1992

2088

2273

3481

3708

5700

6248

- abnormal ALT >40 U/L, 41%
- abnormal AST >40 U/L, 41%
- abnormal ALT >50 U/L, 15.46%
- abnormal AST >35 U/L, 15.46%
- increased TBIL, 1.9%
- abnormal ALT >40 U/L, 22%
- abnormal AST >35 U/L, 37%
- hypoalb<40g/L, 72%
- abnormal ALT >50 U/L, 58.8%
- abnormal AST >35 U/L, 43%
- increased TBIL, 1.5%
- increased GGT, 48%
- abnormal AST >35 U/L, 26.8%
- hypoalb<40g/L, 57%
- increased GGT, 16.6%
- abnormal ALT >40 U/L, 22.8%
- abnormal AST >40 U/L, 25.8%
- abnormal ALT >50 U/L, 41.9%
- abnormal AST >35 U/L, 48.5%
- increased TBIL, 21%
- elevated GGT, 50.7%
- abnormal ALT >50 U/L, 62%
- abnormal AST >40 U/L, 62%
- abnormal ALT >150U/L, 1.7%
- abnormal AST >120U/L, 1.5%
- abnormal ALT >40 U/L, 21.3%
- abnormal AST >35 U/L, 22.2%
- increased TBIL, 10.5%
- abnormal ALT >50 U/L, 28%
- increased TBIL, 28%
- abnormal ALT >40 U/L, 2.3%
- abnormal AST >40 U/L, 2.3%
- abnormal ALT >50 U/L, 31%
- abnormal AST >35 U/L, 14%
- increased TBIL, 1.9%
- AST >40 U/l:
white patients (55.2%)
black patients (62.0%)
- ALT >40 U/l: 
white patients (38.6%)
black patients (37%)
- Tbil ≥1.2 mg/dl: 
white patients (13.5%)
black patients (11.9%)
- abnormal ALT >40 U/L, 34.2%
- abnormal AST >35 U/L, 53.4%
- abnormal ALT >40 U/L, 39%
- abnormal AST >35 U/L, 58.4%
- abnormal ALT >40 U/L, 50 %
- abnormal AST >40 U/L, 3%

The liver enzyme abnormality was 
associated with disease severity.

Patients with abnormal liver tests were at 
higher risk of severe disease.

Patients with COVID-19 frequently 
exhibit liver abnormalities.

The older group had more patients with  
liver dysfunction on admission.

AST: aspartate aminotransferase; ALT: alanine aminotransferase; GGT: γ-glutamyl transferase; Hypoalb: hypoalbuminemia; TBIL: 
total bilirubin; ALI: acute liver injury; CT: computed tomography.
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Through 18 studies, Table 3 summarized the 
principal following histological features: steatosis 
(32.3%), portal inflammation (18%), shock changes 
(16.8%), necrosis (15.1%), thrombi (14.3%), and 
congestion (13.4%).

Radiological findings in COVID-19 patients
Radiological explorations play a crucial role 

in managing COVID-19 patients, especially chest 
computed tomography (CT). Furthermore, it can 
provide essential information about changes in the 
abdominal organs. Indeed, Guler et al[73] remarked 
that the liver-to-spleen ratio was decreased in high 
lung CT score, plus the lowering of the hepatic CT 
attenuation rates[74]. In a retrospective study with 316 
patients (204 RT-PCR positives; 112 RT-PCR negative 
and chest CT negative), Medeiros et al[75] revealed a 
higher prevalence of steatosis in COVID-19 patients 
(31.9% vs. 7.1%; P<0.001), compared to controls, after 
matching to age and sex. Also, the sonography can 
be performed at the bedside, particularly in critically 
ill COVID-19 patients. It can demonstrate vascular, 
cholestatic or inflammatory complications[76] and be 
a secure option to the autopsy[77].

Liver dysfunction and COVID-19 in subgroups
Chronic liver disease

The American Centers of Disease Control and 
Prevention declared that CLD is a potential risk for 
severe COVID-19 infection[78]. Among an American 
multicenter research network study with 2780 
patients[79], 9% had preexisting CLD. The CLD group 

Reference Sample 
size, n

Main histopathological findings, 
n (%)

Zhao et al[138]

Bradley et al[71]

Xu et al[139]

Rapkiewicz et al[140]

Bösmüller et al[141]

Remmelink et al[72]

Tian et al[142]

Bryce et al[141] 

Schaller et al[144]

Duarte-Neto et al[145]

Lacy et al[146]

Edler et al[147]

Menter et al[148]

Aguiar et al[149]

Zerehpoosh et al[150]

Takahashi et al[151]

17

14

1

7

4

17

4

93

12
10

1

80
17

1
5

1

-   Thrombi, 12 (70.6)
-   Steatosis, 12 (70.6)
-   Megakaryocytes in sinusoids, 

11 (64.7)
-   Portal inflammation, 8 (47)
-   Zone 3 hemorrhage/necrosis, 

8 (47)
-   Lobular inflammation, 5 (29.4)
-   Histiocytic hyperplasia, 5 (29.4)
-   Ischemia/necrosis, 2 (11.8)
-   Congestion, 11 (78.6)
-   Steatosis, 9 (64.3)
-   Portal inflammation, 4 (28.6)
-   Centrilobularnecrosis, 4 (28.6)
-   Lobular inflammation, 1 (7.1)
-   Toxic/metabolic disease, 1 (7.1)
-   Steatosis, 1 (100)
-   Lobular inflammation, 1 (100)
-   Portal inflammation, 1 (100)
-   Steatosis, 7 (100)
-   Thrombi, 6 (85.7)
-   Ischemic necrosis, 2 (28.6)
-   Zone 3 necrosis, 1 (14.3)
-   Congestion, 1 (25)
-   Hemophagocytosis, 1 (25)
-   Centrilobular necrosis, 1 (25)
-   Steatosis, 10 (59)
-   Congestion, 7 (41.2)
-   Centrilobular necrosis, 1 (5.9)
-   Portal inflammation, 2 (50)
-   Centrilobular necrosis, 2 (50)
-   Zone 3 sinusoidal dilatation, 

2 (50), 
-   Steatosis, 1(25)
-   Portal necrosis, 1 (25)
-   Congestion, 41/92 (45)
-   Steatosis, 28/92 (30)
-   Thrombi in portal venules, 

37/92 (40)
-   Hemophagocytosis, (some 

cases)
-   Zone 3 ischemic necrosis, 11/92 

(12)
-   Portal inflammation, 12 (100)
-   Congestion, 10 (100) 
-   Portal inflammation, 9 (90) 
-   Steatosis, 6 (60)
-   Lobular inflammation, 6 (60)
-   Ischemic necrosis, 3 (30)
-   Hemophagocytosis, 3 (30)
-   Steatosis, 1 (100)
-   Congestion, 1 (100)
-   Centrilobulor pallor, 1 (100)
-   Shock changes, 40 (50)
-   Steatosis, 7 (41.2)
-   Necrosis, 5 (29.4)
-   Micro abscesses, 1 (100)
-   Sinusoidal dilatation, 5 (100)
-   Portal inflammation, 5 (100)
-   Steatosis, 5 (100)
-   Micro abscesses, 1 (100)

Buja et al[152]

Fiel et al[153]

Total

23
2

238

-   Steatosis, 3 (13)
-   Portal inflammation, 2 (100)
-   Lobular inflammation, 2 (100)
-   Bile duct damage, 2 (100)
-   Endotheliitis, 2 (100)
-   Centrilobular necrosis, 2 (100)
-   Apoptotic bodies, 2 (100)
-   Thrombi, 1 (50)
-   Steatosis, 77 (32.3)
-   Portal inflammation, 43 (18)
-   Shock changes, 40 (16.8)
-   Necrosis,  36 (15.1)
-   Thrombi, 34 (14.3)
-   Congestion, 32 (13.4)
-   Lobular inflammation, 15 (6.3)
-   Hemophagocytosis, 12 (5)
-   Megakaryocytes in sinusoids, 

11 (4.6)
-   Sinusoidal dilatation, 7 (3)
-   Histiocytic hyperplasia, 5 (2.1)
-   Apoptotic bodies, 2 (0.8)
-   Bile duct damage, 2 (0.8)
-   Endotheliitis, 2 (0.8)
-   Microabscesses, 2 (0.8)
-   Portal necrosis, 1 (0.4)
-   Centrilobulor pallor, 1 (0.4)
-   Toxic/metabolic disease, 1 (0.4)

Table 3: Synthesis of histopathological findings in biopsied/
autopsied COVID-19 patients with hepatic dysfunction
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patients were older (55.2±14.6 vs 51.6±17.8 years; P<0.01), 
had more comorbidities such as nicotine dependence 
(24% vs 7.5%; P<0.01), hypertension (68% vs 40.3%; 
P<0.01), diabetes mellitus (48% vs 14.8%; P<0.01), 
chronic respiratory disease (40% vs 11%; P<0.01), 
chronic kidney disease (32% vs 7.2%; P<0.01), and 
heart failure (24% vs 8.7%; P<0.01). These patients had 
significant high risk of hospitalization (RR: 1.3; 95% CI: 
1.1-1.6; P=0.006), and mortality (RR: 3.0; 95% CI: 1.5-6.0; 
P=0.001), especially with cirrhosis. These complications 
resulted from the immune dysfunction in this type 
of patient[80]. On the other hand, in a pooled analysis, 
Lippi et al[81] suggested that CLD was not linked with 
severity or mortality. Nevertheless, with COVID-19, 
cirrhosis is a high-risk condition for severe infection and 
decompensation and could induce acute-on-chronic 
liver failure[82,83]. An international multicenter cohort 
study of patients with CLD showed that the mortality 
rate was 12.2% of CLD patients without cirrhosis, 
23.9% of Child-Pugh class A, 43.3% of Child-Pugh class 
B, and 63% of Child-Pugh class C cirrhotic patients[84]. 
In the same line, the 30-day fatality rate was elevated 
in COVID-19 patients with cirrhosis[85]. Equivalent, the 
fatality rate was 32% of cases with cirrhosis compared 
to 8% in those without (P<0.001), and it was associated 
with the Child-Pugh class: 19% in class A, 35% in class 
B, and 51% in Class C[23].

Liver transplant recipients
Owing to the immunosuppressive therapy, the 

American Association for the Study of Liver Diseases 
considered these patients as a high-risk population 
for severe COVID-19 and have priority for the PCR 
examination[86].

In an 18-country international registry (COVID-
Hep and SECURE-Cirrhosis), comparing 151 liver 
transplant recipients to 627 patients who had not 
undergone liver transplantation, the first group was 
more admitted to the intensive care unit (28% vs 
8%; P<0.0001), more mechanically ventilated (20% 
vs 5%; P<0.0001); and in the multivariable logistic 
regression analysis age (OR: 1.06; 95% CI: 1.01-1.11; 
P=0.03), serum creatinine concentration (OR: 1.57; 
95% CI: 1.05-2.36; P=0.02), and non-liver cancer (OR: 
18.30; 95% CI: 1.96-170.75; P=0.01) were predictors of 
death[87].

Managing the immunosuppressive and anti-
infective medications is difficult since infection lasts 
over time, and the viral load is proportional to the 
dose of immunosuppressive therapy[88].

A Swiss multicenter study including 21 solid 
organ transplant patients concluded that the 
clinical progression and the stage of severity did 
not vary from the general population, through 
temporary discontinuation or reduction of anti-

metabolite medications and maintaining the dose of 
corticosteroids and calcineurin inhibitors[89].

CONCLUSION 
This review is not final and conclusive to help 

clinicians in their practice. The pathogenic components 
of liver dysfunction are still misunderstood. Likely, 
they are multifactorial. More studies are needed to 
clarify the other aspects of COVID-19, especially the 
liver involvement with or without the underlying 
chronic disease (e.g., viral hepatitis, primary biliary 
cholangitis, autoimmune hepatitis, autoimmune 
cholangitis, cirrhosis, hepatocellular carcinoma).
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Objective: The aim of this study is to make histological 
comparison between atypical lipomatous tumors (ALT)/well 
differentiated liposarcomas (WDL) and giant cell lipomas.
Design: Retrospective study
Setting: Istanbul Goztepe Prof. Dr. Suleyman Yalcin City 
Hospital Orthopaedics and Pathology Clinic
Subjects: Forty-five patients diagnosed with “giant cell 
lipomas or “atypical lipomatous tumors (ALT)/well 
differentiated liposarcomas (WDL)”
Intervention: The patients were assessed in terms of their 
histological and radiological features.
Main outcome measure: Radiological findings were able to 
discriminate the ALT/WDL from giant cell lipomas results.
Results: On T2 weighted MRI, septal structures were found 
in 15 out of 16 cases (93.8%) of ALT/WDL, whereas 12 out of 

29 cases (41.4%) of lipoma displayed septa >2 mm (P<0.01). 
Septal contrast enhancement in ALT/WDL was statistically 
significant compared to lipoma group (P<0.01). For ALT/
WDS, 13 of the 16 (81.3%) tumors were localized in the 
lower extremity (P<0.05). For less than 75% fat component 
in magnetic resonance imaging (MRI), ALT/WDL group 
displayed statistically significant difference in comparison 
with lipoma group.
Conclusion: Based on the results of our study, the imaging 
findings can be used to provide differential diagnoses 
and a plan for proper management. This is the first study 
to differentiate the ALT/WDL from giant cell lipomas 
based upon the MRI findings to assist conventional 
histopathological examination and it can be used as a base 
for further future researches.
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INTRODUCTION
Lipomas are the most common soft tissue tumors 

accounting for 50% of all soft tissue lesions with 
a prevalence of 2.1 per 1000 people[1]. Giant cell 
lipomas are greater than 10 cm in size with very rare 
incidence and may predispose to many radiological 
and pathological diagnostic challenges[2,3].  

Histologically, atypical lipomatous tumor (ALT) 
and well differentiated liposarcoma (WDL) are 
in fact similar lesions. However, clinically, ALT is 
located in the extremities whereas WDL is located 
in the retroperitoneum and mediastinum[4]. ALT/
WDL comprise 50% of all liposarcomas followed by 

myxoid/round cell, dedifferentiated and pleomorphic 
liposarcoma[5].

ALT/WDL has a risk of dedifferentiation and 
may progress, causing metastases and even death, 
therefore reaching a correct diagnosis is important 
to have proper management. Wide resection is 
advocated whenever feasible for ALT treatment 
due to its relatively high risk of recurrence and 
dedifferentiation[6]. The role of MRI findings in 
differentiating giant lipomas from ALT/WDL is 
unclear[7]. Previous studies demonstrated how to 
make radiological and histological differentiation 
of all lipomas from ALT/WDL[8-10]. There is no 
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focus to discern giant lipomas from ALT/WDL. 
The aim of this study is to present our results of 
whether magnetic resonance imaging (MRI) with 
selective features can be used to distinguish atypical 
lipomas from giant lipomas or to select patients who 
preferably undergo biopsy for the confirmation of 
diagnosis. Furthermore, this study aims to know 
if it could be a valuable tool for supporting the 
diagnoses in addition to classical histopathological 
examination in resource-limited pathological labs 
without adequate immunohistochemical or genetic 
analysis facilities.

SUBJECTS AND METHODS
A retrospective study was performed in 

cooperation with Istanbul Medeniyet University 
Institutional Review Board. Patients who were 
diagnosed histopathologically with giant lipomas 
and ALT/WDL and treated at our orthopaedic 
institution from 2015 to 2020 were involved in 
this study (Table 1). Factors reviewed include 

age, gender, lesion location, lesion size based on 
preoperative MRI (greatest dimension on X, Y, Z 
axis respectively) and final histological diagnosis. 
Giant lipomas are defined as lesions more than 10 
cm in maximal diameter. The follow up period was 
determined from the time of surgery to last clinic 
examination. The musculoskeletal pathologists 
performed a blinded, independent, randomized 
review of all histological slides.

Macroscopically, at least 1 slice per centimeter 
was sampled according to the tumor diameter in 
lipomas larger than 10 cm and in all cases with a 
preliminary diagnosis of liposarcoma. Fluorescence 
in situ hybridization (FISH) examination was 
not considered necessary in cases that had overt 
lipoblasts/atypical cells and was positive for murine 
double-minute type 2 (MDM2) and cyclin-dependent 
kinase 4 (CDK4) immunohistochemically. FISH 
examination was performed in all cases which were 
deeply located, large in diameter, or showed diffuse 
necrotic reactive changes and was not accompanied 

Figure 1:  a, b. Histology of the well-differentiated liposarcoma.  Spindle cells and a few multivacuolated lipoblasts giant cells are embedded 
in a sclerotic background (HE, ×200, HE, ×400). c. Immunohistochemical examination MDM2 and CDK4 were positive. d. Fluorescence in 
situ hybridization for MDM2 amplification status. Green MDM2 signals are located on the long arm of the chromosome 12.

The radiological and histopathological comparison of giant cell lipomas and atypical lipomatous ...
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by overt lipoblasts and was not stained with MDM2 
and/or CDK4 (Figure 1, 2).

In MRI analysis, the presence of septal diameter 
>2 mm thickness was assessed. On fat suppressed 
T1 weighted images with contrast administration, 
enhancement of more than 1 cm of intratumoral lesions 
and enhancement of septal structures separately were 
evaluated. Less than 75% fat component on MRI was 
also assessed (Figure 3).

Number Cruncher Statistical System 2007 
(Kaysville, Utah, USA) program was used for 

statistical analysis. While evaluating the study data, 
descriptive statistical methods (mean, standard 
deviation, median, frequency, ratio, minimum, 
maximum) as well as the distribution of data 
were evaluated with the Shapiro-Wilk test. The 
Mann-Whitney U test was used to compare the 
quantitative data between two groups that did 
not show normal distribution. Chi-square analysis 
was used to determine the relationship between 
qualitative data. Significance was evaluated at 
P<0.01 and P<0.05 levels.
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Table 1: Patient details
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RESULTS
Pathologic diagnoses included giant lipomas 

(n=29) and ALT/WDL (n=16). The mean ages of 
patients with lipoma and ALT/WDL were 55 
years (range: 25-78) and 62.5 years (range: 28-89) 
respectively and the difference was not statistically 
significant. Preoperative core needle biopsy was 
performed for all cases included in this study first 
to rule out possible malignancy while taking into 
consideration the size of the lesions. There was no 
discrepancy in the diagnoses. Of the 16 cases with 
final diagnosis of ALT/WDL, preoperative biopsy 
was deemed as giant lipoma in only two cases. FISH 
analyses was performed for accurate diagnosis of 
ALT/WDL in these two cases due to suspected MRI 
findings. Of the 29 cases with the final diagnosis 
of giant lipoma, 12 cases due to having septa more 
than 2 mm with no overt lipoblasts/atypical cells 
histopathologically and was negative for MDM2 and/
or CDK4 immunohistochemically underwent FISH 
analyses.

No statistically significant relationship was found 
between the groups regarding gender (P>0.05). 

Figure 2: a. Lipoma consisting  of mature fat cells with only a slight variation in cellular size and shape. b. Giant lipomas had prominent 
variation in cellular size and shape and histiocytic changes.

Demographic data
Groups

P-value
Atypical lipoma Lipoma

Gender
Women
Men

Localization
Superficial
Deep

Anatomic localization
Upper ext
Lower ext

Other

8 (50%)
8 (50%)

3 (18.8%)
13 (81.3%)

1 (6.3%)
13 (81.3%)
2 (12.5%)

15 (51.7%)
14 (48.3%)

13 (44.8%)
16 (55.2%)

13 (44.8%)
12 (41.4%)
4 (13.8%)

0.579

0.075

0.019

Table 2: Patient characteristics

Demographic data
Groups

P-valueAtypical 
lipoma Lipoma

Septal thickness >2mm
No
Yes

Septal contrast enhancement 
(MRI)

Yes
No

<75% fat component
No
Yes

Contrasting greater than 1 cm
No
Yes

1(6.3%)
15 (93.8%)

4(25%)
12 (75%)

13 (81.3%)
3 (18.2%)

4 (25%)
12 (75%)

17(58.6%)
12(41.4%)

27 (93.1%)
2 (6.9%)

29 (100%)
0 (0%)

29 (100%)
0 (0%)

0.001

0.001

0.039

0.001

Table 3: Radiological features

No statistically significant relationship was found 
between the groups regarding superficial-deep 
localization (P>0.05). A statistically significant 
relationship was found between the groups 
regarding localization (P=0.019; P<0.05) (Table 2). 
There was no statistical significance for gender 
difference between the groups (Table 2). A statistically 
significant relationship was found between the 
groups regarding septal thickness >2 mm (P=0.001; 
P<0.01). A statistically significant relationship was 
found between the groups regarding septal contrast 
enhancement (MRI) (P=0.001; P<0.01). A statistically 
significant relationship was found between the 
groups regarding <75% fat component (P=0.039; 
P<0.05). A statistically significant relationship was 
found between the groups regarding contrasting area 
greater than 1 cm (P=0.001; P<0.01) (Table 3).

The tumor size was significantly larger in cases 
of ALT/WDL in the X, Y and Z axis than in cases of 
lipoma. The average tumor size of ALT/WDL in X 
axis was 171.5 mm (range: 60-244) compared to 115 

The radiological and histopathological comparison of giant cell lipomas and atypical lipomatous ...



KUWAIT MEDICAL JOURNAL 296December 2023

mm (range: 50-190) in giant cell lipomas. The average 
tumor size of ALT/WDL in Y axis was 97.5 mm (range: 
35-240) compared to 65 mm (range: 32-140) in giant 
lipomas. In addition, the average size of ALT/WDL in 
Z axis was 80 mm (range: 38-250) comparing to 55 mm 
(range: 20-105) in giant lipomas. Depth of the tumor 
(superficial or deep) was not significantly different 
between the groups (Table 2). On T2 weighted MRI, 
septal structures were found in 15 out of 16 cases 
(93.8%) of ALT/WDL, whereas 12 of 29 cases (41.4%) 

of giant lipoma displayed septa >2 mm (P<0.01; Table 
3). Septal contrast enhancement in ALT/WDL was 
statistically significant compared to giant lipoma 
group (P<0.01; Table 3). For ALT/WDL, 13 of the 16 
(81.3%) tumors were localized in the lower extremity 
(P<0.05). For less than 75% fat component in MRI, 
ALT/WDL group displayed statistically significant 
difference in comparison with giant lipoma group. 
Although 3 out of the 16 ALT/WDL patients (18.2%) 
had less than 75% fat component, no patients with 

Figure 3: 43-year-old male patient with an atypical lipomatous tumor at the right anterior thigh region. (A) Coronal T1-weighted MR 
(C) axial T2-weighted MR (D) axial T1-weighted MR images with thick septa (>2mm)(short arrows) and less than 75% fat containing 
component (arrow head and asteriks) (B) Coronal and (F) axial fat-suppressed postcontrast T1-weighted MR images show heterogeneous 
and nodular enhancement (long arrows). (E) Axial fat-suppressed pre-contrast T1-weighted image shows partial fat suprression and with 
heterogeneous signal higher than subcutaneous fat.
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giant lipoma had less than 75% fat component (Table 
3). Enhancement of more than 1 cm of intratumoral 
lesion in ALT/WDL was statistically significant 
compared to giant lipoma group (P<0.01). There was 
no contrasting greater than 1 cm in lipoma group 
(Table 3).

DISCUSSION
Atypical lipomatous tumor and well 

differentiated liposarcomas are in fact synonyms 
that are morphologically and genetically identical. 
ALT is a locally aggressive tumor of extremities 
while WDL is located in the retroperitoneum and 
mediastinum. ALT/WDL accounts for approximately 
40-45% of all liposarcomas. If ALT/WDL does not 
undergo dedifferentiation, they have no potential for 
metastases. ALT/WDL are reported to have MDM2 
and CDK4 amplification as a characteristic genetic 
alteration[7,8]. MRI is important for differentiating 
lipoma and ALT/WDL. Thickened or nodular septa 
more than 2 mm, non-adipose tissue within tumor 
mass, foci of T2 weighed signal lesions, contrast 
enhancement and size greater than 5 cm are in favor 
for ALT/WDL[9,10].

Core needle biopsy prior to final resection is 
important for diagnosis in selected cases. Beside 
the classical morphological histopathological 
examination, immunohistochemical study with 
 CDK4 and MDM2 is important for differential 
diagnosis[8]. Histologically, atypical hyperchromatic 
nuclei containing variable sized adipocytes are 
found scattered throughout the lesion. However, 
these tumors have fibrous septa complicating 
the diagnosis and these under-represented cells 
throughout the lesion usually requires extensive 
sectioning of the specimens and further investigation 
of histopathological sections.

The hallmark of ALT/WDL is the presence of 
lipoblasts with cytoplasmic vacuoles and scalloped 
nuclei in the histopathological specimens; however 
these cells are not always presented[4,11].

Lipomas are composed of mature adipocytes 
that do not have cellular atypia and they are mostly 
solitary, slow growing and painless masses occurring 
at the subcutaneous tissue and rarely deep to the 
fascia. These lipomas usually present as a small mass 
of less than 2-3 cm and for a lipoma to be referred 
as a giant one, it should be at least 10 cm in the axial 
or coronal dimension or weigh a minimum of 1000 g. 
These types of lipomas can cause compression to the 
adjacent anatomic structures[12,13].

Giant cell lipomas are rarely mentioned in the 
English literature with usually only case reports 
or series, and this can predispose to diagnostic 
challenges both radiologically and pathologically. 

Differentiating giant cell lipomas from ALT/WDL 
is of utmost importance to have an appropriate 
treatment strategy[2]. Dedifferentiation risk of well 
differentiated liposarcoma is reported to be between 
1-4% and dedifferentiation is associated with a dismal 
prognosis. Therefore, it is crucial to select patients 
who could benefit from the preoperative biopsy 
based on the MRI imaging properties as it is not cost 
effective to perform biopsy for each case, especially 
with deep seated lipomatous tumors[14].

After taking the biopsy, it is not always possible 
to give accurate diagnoses with histopathological 
examination based on the morphological properties 
as stated above. Therefore, immunohistochemical 
staining for CDK4 and/or MDM2 or even one step 
further for polymerase chain reaction or FISH 
analyses of CDK4 and/or MDM2 gene amplification 
may be needed as immunohistochemical staining 
does not always give positive results in atypical 
lipomas. The value of MDM2 and CDK4 is to amplify 
levels using real-time polymerase chain reaction 
for the differential diagnosis of liposarcomas and 
their histologic mimickers[15]. Although staining for 
MDM2 or CDK4 gives low sensitivity of 45% and 
41% respectively, it has a specificity of 98% and 92% 
respectively[16]. However, these resources could not 
be presented in every pathological unit, especially 
in the developing countries, and this condition may 
predispose to a diagnostic challenge.

Nagano et al created a scoring system to 
discriminate lipoma from ALT/WDL by assessing 4 
criteria which are the diameter of the lesion, location 
(deep or superficial,) presence of septa and their 
thickness, and the lesion contrast enhancement. 
Based on this scoring system, they reported 100% 
sensitivity and 77% specificity[10]. Cheng et al 
proposed a complex clinical scoring system based 
on the clinical parameters including the age, sex, 
size, location, presence of thick septa, and contrast 
enhancement of more than 1 cm and fat component 
detected on MRI of less than 75%[17]

. Kransdorf et al 
reported that older age, presence of thick septa more 
than 2 mm, larger tumor size of more than 10 cm, 
decreased fat composition, and nonfatty nodular/
lobular areas within the lesion favors the diagnoses of 
well differentiated liposarcoma[18]. Ohguri T et al also 
found more prominent septal enhancement of ALT 
lesion compared to lipomas[19]. The diameter of the 
lesions is important to differentiate lipomas from ALT/
WDL, however giant cell lipomas can cause further 
diagnostic challenge as they are larger than 10 cm and 
could also have necrosis histopathologically[20].

There was no tendency toward a certain sex 
distribution, neither in the patients’ group with 
lipomas nor the patients’ group with ALTs/WDL as 
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stated by the other previous studies[17]. According 
to Knebel et al, the presence of nodules, thick septa, 
maximum tumor diameter, and contrast enhancement 
yields a high sensitivity and substantial specificity 
for differentiating lipomas from ALTs. In our study, 
we had evaluated both the contrast enhancement 
of the septa and more than 1 cm nodular or lobular 
contrast area within the lesion[21]. Small cohort 
size was the limitation of our study; however it is 
comparable to other studies in the literature[10,19]. Our 
cohort comprised of ALT mostly located in thigh as 
stated by Bird et al[22]. However, lipomas were evenly 
distributed between upper and lower extremities. 
Taking the age into consideration, in contrast to Bird 
et al[22], the age difference is not statistically significant 
between the giant cell lipoma and ALT/WDL group 
in this study.

In contrast with the other studies, there was 
no statistically significant difference for deep or 
superficial localization of giant cell lipomas and ALT/
WDL[10,23]. In this study, the diameter was not taken 
into consideration as all tumors were more than 10 
cm and different from other studies; therefore, we 
compared the atypical lipomas with the giant cell 
lipomas. Although most of the lipomas are located 
in the subcutaneous tissue, the majority of giant cell 
lipomas (55.2%) in this cohort study were located deep 
to fascia resembling most of the atypical lipomas.

This was the first study concerning the 
differentiation of atypical lipomas from giant lipomas 
based on MRI characteristics. Although septal contrast 
enhancement, nonspecific septal diameter, nodular 
tumoral enhancement of more than 1 cm, and less 
than 75% fat component of the tumoral lesion can be 
used as an adjunct to guide for differential diagnoses 
and management of ALT/WDL, more studies with 
larger series are needed.

CONCLUSION
In areas with limited immunohistochemical and 

genetic analyses resources, MRI could be a valuable 
adjunct along with the classical histopathological 
examination for differentiation of ALT/WDLs from 
giant lipomas.
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Objective: To evaluate the factors affecting percutaneous 
nephrolithotomy complication rates in overall and 
specific contexts
Design: Retrospective study
Setting: Urology clinics at Erciyes University Faculty of 
Medicine Hospitals from 2006 to 2013
Subjects: Data from 700 adults treated with percutaneous 
nephrolithotomy. Records of pre-, peri- and post-
operative statements.
Interventions: All patients underwent percutaneous 
nephrolithotomy. Complications, residues and influencing 
factors were noted. The effects of these variables on 
procedure-related complications were investigated.
Main outcome measures: Patients were grouped according 
to their body mass index (BMI) and complication grades 
and then compared in terms of variables. Univariate and 
multivariate analyses were used to determine predictive 
factors affecting complication rates.
Results: Patients were divided into groups according 

to complication grades. It was observed that the grade 
of complications increased significantly as the stone 
burden, duration of operation, duration of fluoroscopy, 
and access count increased, (P=0.002, 0.001, 0.001, 
0.001, respectively). In the entire cohort and small 
stone subgroup, no association was found; however, 
in the large stone subgroup, as BMI increased, grade II 
complications increased and stone clearance decreased 
(P=0.039 and 0.041, respectively). In multivariate 
analysis, the independent factors in the complicated 
outcome were stone burden (odds ratio [OR] 1.59) and 
access count (OR: 1.71).
Conclusion: Many of the percutaneous nephrolithotomy 
complications were included in the lower Clavien grades, 
and major complications were uncommon. To further 
reduce complication rates, it would be beneficial to 
consider the parameters, such as the duration of both 
surgery and fluoroscopy, access count, BMI (especially 
those with high stone burden), and stone burden.
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INTRODUCTION
Urinary stone disease is an important part of 

urological practice. The main treatment modalities 
for the urinary stone disease are extracorporeal shock 
wave lithotripsy, rigid ureterorenoscopy, flexible 
ureterorenoscopy, percutaneous nephrolithotomy 
(PCNL), open surgery and laparoscopic surgery. 
Among these treatment options, PCNL has gained 
more popularity due to technological improvements 
in the last decades[1].

The standard treatment for patients with renal 
calculi before the mid-1950s was open stone surgery[2]. 
The existence of a relatively avascular plane 5 mm 
posterior to the midline of the kidney was established 
through the work of Joseph Hyrtl in 1882 and Max 
Brödel in 1902[3]. It was not until 1941 that Rupel 
and Brown would perform the first nephroscopy by 
placing a rigid cystoscope through a nephrostomy 
tract so that stones could be removed during open 
surgery[4]. Willard Goodwin, in 1955, is credited with 
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performing the first nephrostomy tube placement[5]. 
By 1976, Fernström and Johansson were the first 
to describe a technique for extracting renal calculi 
through a percutaneous nephrostomy under radiologic 
control[6]. In a later paper, they would illustrate the 
use of polythene dilators for tract dilation[7]. In 1978, 
Arthur Smith would describe the first antegrade stent 
placement and would coin the term “endourology” 
to describe closed, controlled manipulation of the 
genitourinary tract[8]. His collaboration with Kurt 
Amplatz, an interventional radiologist and medical 
inventor, would lead to numerous innovations 
which would further advance PCNL[9]. Advances in 
radiology, from improvements in fluoroscopy to the 
use of preoperative computed tomography, would 
further aid in renal access. The development of various 
lithotripsy devices and the introduction of the holmium 
laser improved the efficacy of stone fragmentation 
and clearance. Numerous factors contributed to the 
development of the modern day-PCNL and this 
technique will continue to evolve in the future.

Currently, the indications for PCNL include large 
size renal calculi (>1.5-2 cm), staghorn calculi, upper 
tract calculi not responding to other modalities of 
treatment, lower pole stones, cystine nephrolithiasis 
and stones in anatomically abnormal kidneys[10].

A wide variety of complications can result from this 
procedure, including bleeding, injury to surrounding 
structures, infection, positioning-related injuries, 
thromboembolic disease and even death[11]. Currently, 
a specialized grading system for the assessment 
of PCNL-related complications is lacking, and the 
modified Clavien-Dindo classification of surgical 
complications is the most widely accepted reporting 
system. Clavien et al proposed a simple and effective 
system for grading surgical complications in 1992[12]. 
In 2004, Dindo et al modified the original proposal into 
a more robust and standardized grading system[13]. 
Since its inception, the Clavien-Dindo classification 
system has been used to accurately grade surgical 
complications in numerous urological procedures[14]. 
Based on the latter classification, the vast majority of 
PCNL complications are of low grade, while major 
complications are very rare[15].

The purpose of PCNL is to remove kidney stones 
with the least renal damage and complications. An 
uncomplicated PCNL brings with it a rapid recovery 
period, a short hospitalization and a low analgesic 
requirement[16]. Predicting complications reduces 
morbidity and mortality considerably. Identifying the 
factors that increase these complications can be useful 
to prevent, diagnose and treat these problems if they 
occur.

Some factors that are thought to affect the 
complications and stone clearance in PCNL are stone 
burden, BMI, access count, duration of fluoroscopy 

and operation. The current study aimed to evaluate 
the effect of these factors on the intraoperative and 
postoperative outcomes of the PCNL procedure in 
patients with renal stone. Thus, using these factors, it 
tried to indicate whether the complications could be 
predicted and recognized early or not.

SUBJECTS AND METHODS
This study was conducted under the approval 

of the Ethical Council of Erciyes University, Faculty 
of Medicine (03.01.2012/2012-73). All individual 
participants included in the study gave informed 
written consent prior to starting the study. All 
procedures performed in human participants abided 
by the ethical standards of the institutional and/or 
national research committee and by the 1964 Helsinki 
Declaration and its later amendments or comparable 
ethical standards.

Study participants
Data from PCNL surgeries performed on 700 

patients in our clinic between January 2006 and May 
2013 were retrospectively analyzed. Patients under 18 
years of age, without sufficient records, with chronic, 
unregulated disease, and those who were bedridden 
were excluded from the study. Those with a history 
of open stone surgery and who underwent bilateral 
PCNL were also excluded from the study. Patients with 
chronic diseases consulted with the relevant specialist 
before surgery. All patients underwent surgery after 
being stabilized for their chronic diseases.

Pre-operative workup
Blood tests including complete blood count, 

biochemical parameters, bleeding and coagulation 
times and enzyme-linked immunosorbent assay were 
performed on all patients before surgery. Urine cultures 
of all patients were studied, and patients with positive 
urine cultures underwent surgery under antibiotic 
pressure after appropriate antibiotic treatment was 
given, and the urine was sterilized. Medications of 
patients using antiaggregant or anticoagulant drugs 
were discontinued 7-10 days before the operation. 
All patients underwent pre-operative evaluations 
with direct urinary system radiography and total 
abdominal ultrasonography. Patients with normal 
glomerular filtration rates (GFRs) were evaluated with 
intravenous urography. Patients with low GFRs and 
with non-opaque stones were evaluated with whole 
abdominal computerized tomography. The size of the 
stones was calculated in square millimeters (mm2) by 
multiplying the largest diameter and the diameter 
perpendicular to each other. In multiple stones, the 
surface of each stone was calculated separately and 
added together. Pre-operatively, patients’ age, genders, 
serum creatinine and GFR values, body mass index 
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(BMI), stone sizes, and locations in the kidney were 
recorded. GFR calculations were performed according 
to the Cockcroft-Gault formula[17].

PCNL technique
After administration of general anesthesia while 

the patient was in the lithotomy position, a 6F 
ureteral catheter was inserted into the renal pelvis. 
Then the patient was turned into the prone position, 
and contrast media was given through the ureteral 
catheter, after which time, pelvicalyceal system was 
visualized. Using a 20 cm-long percutaneous access 
needle (18G Percutaneous Access Needle, Boston 
Scientific Corporation, Natick MA, USA), access into 
the suitable calyx was obtained. For dilatation, the 
Amplatz dilator set (Amplatz Renal Dilator Set, Cook 
Medical, IN, USA) was used. For all patients, the 
same type of percutaneous access needle and dilator 
set were used. An entrance into the pelvicalyceal 
system was made with a 26F rigid nephroscope, 
and the stones were fragmented with the aid of an 
ultrasonic lithotriptor (Swiss Lithoclast, EMS, Nyon, 
Switzerland). Stone fragments were removed using 
stone forceps or basket (Perc-N Circle, Cook Medikal, 
IN, USA). A 16F nephrostomy tube for drainage 
(Malecot Nephrostomy Catheter, Cook Medical) was 
placed in the renal pelvis or suitable calyx.

Postoperative evaluation and data classification
On the first post-operative day, the residue was 

evaluated by performing direct urinary system 
radiography and ultrasonography for opaque and 
non-opaque stones, respectively. Those who were 
stone-free or had clinically insignificant residual 
fragments were considered to have undergone a 
successful surgery. A stone size ≤4 mm was accepted 
as clinically insignificant residual fragments[18].

Blood loss requiring transfusion or detection 
of a hematoma on radiological imaging was 
considered a hemorrhagic complication. 
Treatments consisted of conservative follow-
up based on lack of mobilization, transfusion or 
selective embolization. A fever of 38 °C or above 

Variables
Descriptives

Mean Median

Age (year)
BMI (kg/m2)
Preoperative creatinin (mg/dl)
Preoperative GFR (ml/dk/1.73m2)
Postoperative creatinin (mg/dl) 
Postoperative GFR (ml/dk/1.73m2)
Stone burden (mm2)
Operative time (minutes)
Nephrostomized time (days)
Fluoroscopy time (minutes)
Access count

Uni / multi access
Male / female
Right / left
Stone clear
Overall complications
Hemorrhage
Fever
Extravasation
Prolonged urine leakage
Pneumothorax
Arteriovenous fistula

46.6±13.5
27.4±4.6
1.04±0.4
94±30.1

1.05 (± 0.4)
92 (± 28.7)

312 (± 205.7)
87.3 (± 46.9)
2.7 (± 1.78)
14.5(± 9.1)
1.5 (± 0.8)

48 (18-83)
27.6 (17.1-52.6)

1.0 (0.3-4.9)
94 (26-193)
1.0 (0.3-4.8)
91 (25 – 190)

251 (120 – 901)
85 (30 – 251)

2 (1 – 15)
2 (2–39)
1 (1 – 6)

446 (64%) / 254 (36%)
433 (62%) / 267 (38%)
326 (47%) / 374 (53%)

557 (80%)
208 (21%)
118 (17%)

45 (6%)
19 (3%)
17(2%)
7 (1%)
2 (<1%)

BMI: body mass index; GFR: glomerular filtration rates

Table 1: Patients’ descriptives

was accepted as a complication. In cases that did 
not respond to antibiotics, a 4.7-F double-J-stent was 
inserted to eliminate the obstruction. Extravasation 
complications were diagnosed with antegrade 
pyelography performed at the end of the operation. 
Urine leakage persisting 48 hours after removal of 
the nephrostomy tube was considered prolonged 
urine leakage. Unless extravasation could be treated 
by keeping the nephrostomy in place for a few days 
under antibiotic treatment, a 4.7-F double-J-stent was 
placed into the area. Unless urine leakage could be 
treated by high-pressure dressing under antibiotic 
treatment, a 4.7-F double-J-stent was placed into the 
area of the nephrostomy. In case of a pneumothorax, a 
chest drain was inserted. The patient was transferred 
to the ward with supplemental oxygen administered 
through a nasal cannula or face mask, depending on 

Overall complications Descriptives
Clavien-Dindo classification grade

I II III IV V

Hemorrhage
Fever 
Extravasation
Prolonged urine leakage
Pneumothorax
Arteriovenous fistula
Total

118 (57%)
45 (22%)
19 (9%)
17 (8%)
7 (3%)
2 (1%)

208

12 (10%)
24 (54%)

-
-
-
-

36 (17%)

97 (82%)
15 (33%)
12 (63%)
10 (59%)

-
-

134 (64%)

8 (7%)
6 (13%)
7 (37%)
7 (41%)
6 (86%)
2 (100%)
36 (17 %)

1 (1%)
-
-
-

1 (14%)
-

2 (1%)

-
-
-
-
-
-
-

Table 2: Conversion of complications from specific content to Clavien-Dindo grade
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the oxygen saturation at the time of discharge from the 
post-anesthesia care unit. Arteriovenous fistulas were 
diagnosed by arteriography and treated by selective 
embolization. These complications were categorized 
according to the severity based on the Clavien-Dindo 
Classification, and the treatment was given accordingly.

BMI was categorized according to the World 
Health Organization BMI classification[19]. The groups 
consisted of underweight and normal weight, pre-
obese and obese patients.

Statistics
IBM SPSS version 22.0 (IBM Corp. Released 

2013. IBM SPSS Statistics for Windows, Version 22.0 
Armonk, NY: IBM Corp.) was used for statistical 
analysis of the datasets. Categorical measurements 
were summarized as numbers and percentages, 
while numerical measurements were summarized as 
mean and standard deviation. A chi-square test and 
analysis of variance were used to compare categorical 
measurements between groups. The variables 
were integrated into univariate and multivariate 
regression analysis models to predict PCNL-related 
complications. The statistical significance level was 
taken as 0.05 in all tests.

RESULTS
Different PCNL surgical parameters from 700 

patients were evaluated (Table 1). Complications that 
occurred in 208 patients were converted into grades 
according to the Clavien-Dindo classification in terms 

of their severity and choice of management techniques. 
Most of the complications were grade II (64%) and 
fortunately, no grade V (death) complications occurred 
(Table 2).

Patients were separated and analyzed according 
to their BMI. It was seen that BMI increased with 
increasing age (P=0.001). No significant differences 
were seen with respect to other parameters (Table 3).

Patients were divided into complication grade 
groups and compared according to variables. As the 
stone burden increased, the grade of complications 
increased significantly (P=0.002). A significant 
correlation was observed between the uptrend of 
both the duration of operation and fluoroscopy 
and the grade of complications (P=0.001 and 0.001, 
respectively). It was also observed that as the access 
count increased, the grade of complication increased 
significantly (P=0.001) as shown in Table 4.

The patients were first divided into two groups 
according to the mean stone burden, and these groups 
were divided into three subgroups according to BMI. 
No significant difference in any parameter according 
to BMI in the group with less stone burden (<312 mm2, 
n=305) was found. In the group with high stone burden 
(≥312 mm2, n=395), grade II complications and stone 
clearance were significantly high (P=0.039 and 0.041, 
respectively).

Variables were subject to univariate and 
multivariate analyses in terms of the effects on the 
complication. In the univariate analysis, the influence 
variables were BMI (OR: 1.20), fluoroscopy time (OR: 

Variables U&N-BMI
(n=223)

PO-BMI
(n=284)

O-BMI
(n=193) P

Age (year)
Stone burden (mm2)
Operative time (mins)
Fluoroscopy time (minutes)
Access count
Overall complications

39.21±14.9
303±199.8
86.3±45.3
9.5±6.1
1.3±1.0

47 (21%)

46.41±12.6
311±203.3
88.9±50.3
12.3±7.1
1.5±0.9

79 (28%)

48.90±12.9
334±210.1
89.0±44.8
14.1±9.1
1.6±1.1

82 (42%)

0.001
0.124
0.638
0.416
0.300
0.093

Table 3: Comparison of variables according to BMI 

BMI: body mass index; U&N-BMI: underweight and normal weight BMI; PO-BMI: pre-obese BMI; O-BMI: obese BMI

Variables Grade 0 Grade I Grade II Grade III Grade IV P

U&N-BMI
PO-BMI
O-BMI
Stone burden (mm2)
Operative time (minutes)
Fluoroscopy time (minutes)
Access count

176 (79%)
205 (72%)
111 (58%)
289±221.3
77.3±51.9
9.8±6.6
1.3±1

19 (9%)
12 (4%)
5 (3%)

311±201.3
87.3±61.8
10.4±6.9
1.5±1.2

26 (12%)
54 (19%)
54 (28%)
398±291.1
124.9±54.5
11.6±7.3
1.7±1.4

1 (<1%)
13 (5%)

22 (11%)
403±211
133±55

15.6±9.7
1.9±1.6

1 (<1%)
-

1 (<1%)
399±28.8
243±10
25.1±15
2.5±0.7

0.247
0.131
0.061
0.002
0.001
0.001
0.001

BMI: body mass index; U&N-BMI: underweight and normal weight BMI; PO-BMI: pre-obese BMI; O-BMI: obese BMI

Table 4: Comparison of the grades according to the complications in terms of variables

Factors affecting complications in percutaneous nephrolithotomy
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1.65), stone burden (OR: 2.28), operative time (OR: 
2.49) and multi-access (OR: 3.71). In the multivariate 
analysis, the independent factors in the complicated 
outcome were stone burden (OR: 1.59) and multi-
access (OR 1.71) as shown in Table 5.

Variables P OR 95% CI

Univariate
Stone burden
Operative time
BMI
Fluoroscopy time
Multi-access

Multivariate
Stone burden
Multi-access

0.001
0.012
0.038
0.021
0.001

0.003
0.001

2.28
2.49
1.20
1.65
3.71

1.59
1.71

1.239 - 3.935
1.155 - 4.532
1.003 - 6.912
1.004 - 2.844
1.461 - 9.425

1.130 - 1.480
1.170 - 1.921

Table 5: Univariate and multivariate analysis of variables on 
complications.

BMI: body mass index 

DISCUSSION
Nephrolithiasis is a disease that tends to display 

and recur in Turkey[20]. Regardless of having a stone-
related risk factor, if a person has had urolithiasis 
once, they tend to have stone disease again and 
then throughout their life[21]. Therefore, repetitive 
interventions may be required. With the technological 
developments in recent years, many studies have 
been carried out and new methods have been shown 
to increase patient comfort and establish techniques 
that will facilitate repetitive interventions that are less 
invasive.

Today, in the European Association of Urology 
guidelines, extracorporeal shock wave lithotripsy 
is recommended as the first choice of treatment for 
stones with a diameter of ≤20 mm, while PCNL is 
recommended as the first choice for stones >20 mm[22]. 
Besides, PCNL is the treatment method that should be 
considered in the first place in infected stones, in the 
presence of obstructive uropathy, and in patients with 
kidney anomalies[23]. As with any surgical procedure, 
sometimes it is possible to encounter unwanted 
situations and complications during or after surgery in 
PCNL. The obesity status of patients who underwent 
PCNL, the use of multiple access and the long duration 
of surgery and fluoroscopy can also affect surgical 
success and complication rates.

In our study, no significant differences in terms 
of complications between different BMI groups 
were observed. Similar results have been obtained 
in other studies on this subject[24]. In our study, 
contrary to the literature, a comparison of BMI and 
complication grades was performed in large and 
small stone subgroups in addition to the overall 
cohort. In the group with high stone burden, unlike 

the general group and small stone subgroup, grade 
II complications were high and stone clearance was 
low. Only a limited number of studies in the literature 
address stone burden, but do not address stone 
burden and BMI as common denominators[25]. These 
studies generally indicate that BMI and stone burden 
do not affect PCNL results[26,27]. It is the originality 
of our study to show that BMI-related effects on the 
complications occur with increasing stone burden.

In our study, complicated patients were grouped, 
and stone burden, operation and fluoroscopy times, 
and access count were found to be correlated with 
complication grades. The association between 
the operative time and complications, especially 
hemorrhaging, has been previously discussed in the 
literature and similar results with the results of our 
study have been reported[28]. The correct proportion 
between fluoroscopy and surgery times is expected, 
but not enough studies directly addressing the 
fluoroscopy time and PCNL results have been reported. 
In our study, a significant relationship between the 
duration of fluoroscopy and complications was 
found. In our study, the stone burden was found to 
be a prognostic factor in terms of complications. Our 
results are compatible with very few publications in 
the literature, and our patient number is higher than 
reported in these publications. Our discovery that 
access count increases the risk of complications is also 
supported by the literature[29].

All impact factors discussed in our study were then 
subject to univariate and multivariate analyses. In this 
analysis, success, multiple access and stone burden 
were found to be factors that independently caused an 
increase in complications. Although the comparisons 
when individually considered are comparable with 
those reported in the literature, no publications that 
examine all these parameters at the same time could 
be found.

The major limitation of our study is that only stone 
size and not the number of stones was considered. 
One good aspect of our study is the exclusion of 
uncontrolled comorbidities. Thus, this step prevented 
these conditions from adding outside issues to the 
procedure-related complications.

CONCLUSION
In conclusion, it may be appropriate to consider 

necessary precautions and change the technique 
while planning PCNL in patients with the high stone 
burden. During the operation, it would be appropriate 
to remember that the complications will increase when 
the fluoroscopy and operation times are prolonged. 
Knowing that the complication rate will increase in 
cases of multiple access can help the surgeon to be 
prepared for any potential complications. The effect 



December 2023305

of these factors on stone clearance is also important 
in terms of sharing pre-operative information with 
patients. Most importantly, it would be appropriate 
to keep in mind that the PCNL technique, which was 
previously known to be reliable in every BMI class, 
may have higher complications in patients with both 
high stone burden and high BMI.
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Objective: Investigating the justifications of nitrous oxide 
(N2O) use in Turkey’s hospitals and usage trends during the 
last five years.
Design: A cross-sectional study
Setting: A total of 170 university hospitals, training and 
research hospitals, state hospitals and private hospitals in 
Turkey.
Subjects: Clinical chiefs of 170 anesthesia departments
Interventions: A survey was conducted. The Kruskal-Wallis, 
Mann-Whitney U, Kolmogorov-Smirnov, Chi-square and 
Fisher tests were performed. This trial was registered at 
Clinical Trials.gov (NCT04124562).
Main outcome measure(s): Hospital type, frequency of 
N2O use, how many times general anesthesia was used in 
a month, number of cases N2O was used on the day of the 
study, the status of N2O use by anesthetists in the last five 
years, and the reasons for its use were questioned.

Results: N2O use combined with inhaled anesthetics 
was reported by 119 (72.1%) clinical chiefs of anesthesia 
departments. The mean number of general anesthesia 
cases in one month in 165 (84.1%) clinics included in this 
study was reported to be 95,044. The number of cases 
using N2O combined with inhalational anesthetics was 
1401 (39.6%) in one day. Regarding N2O usage in the 
last five years, 68 (41.2%) anesthetists responded that 
their usage rate had decreased, 48 (29.1%) stated that 
they had stopped using, and 47 (28.5%) anesthetists 
responded that their usage rate was unchanged. 
Stopping or reducing N2O use due to environmental or 
global climate and pollution concerns were observed 
more frequently in the operating rooms of the university 
hospitals (P<0.05).
Conclusion: Despite a reduced usage rate of N2O in Turkey, 
it is still higher than that of European countries.
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INTRODUCTION
Nitrous oxide (N2O), discovered approximately 

250 years ago, is the oldest anesthetic in medical 
practice. N2O is a relatively reliable anesthetic, and the 
primary indication for its widespread use is sedation 
in several interventional procedures[1]. N2O is used 
in general anesthesia with other anesthetics in the 
balanced anesthesia technique because it is ideal as 
the secondary gas and its intraoperative awareness-
preventing effects[2,3]. In addition, this anesthetic 
agent is promising regarding the treatment of 

chronic postsurgical pain[4] and treatment-resistant 
depression[5].

N2O has the most extended atmospheric life, 
a period of 114 years, and 298-fold increased 
global warming potential (GWP100) compared to 
carbon dioxide (CO2)[6]. However, N2O is not the 
only anesthetic agent that contributes to global 
warming[7]. Furthermore, there are concerns about 
the N2O use regarding not only its environmental 
effects, but also its effects on healthcare workers and 
patients[8,9].
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Nevertheless, the use of N2O as an anesthetic 
has been decreasing in several countries for various 
reasons. The use of N2O as an anesthetic had decreased 
to 21% in 2011 in the USA[10]. In a survey conducted in 
New Zealand and Australia in 2017, the N2O usage rate 
based on two out of three respondents was reported as 
0%-20%[11]. On the other hand, the data regarding N2O 
usage in Turkey is insufficient. Therefore, this study 
aimed to investigate the rate of N2O use in Turkey and 
its potential avoidance reasons.

SUBJECTS AND METHODS
Overall, 170 different hospitals located in Turkey’s 

various geographical regions participated in this cross-
sectional survey study. The hospitals participating in 
the study were divided into the following four groups: 
1) university hospitals; 2) training and research 
hospitals; 3) state hospitals; and 4) private hospitals. 
For the sample size, a preliminary study was conducted 
for the usage rate of N2O, and it was found as 80%. The 

sample size was determined as 196 with a 5% margin 
of error at the 95% confidence level[12].

The approval of the local ethics committee 
(#2019-NCREC-13-02) and necessary formal approvals 
were obtained for the research. Participation in the 
study was voluntary. Telephone conversations were 
conducted with the clinical chiefs of the anesthesia 
departments for the study. An electronic survey link 
(see the appendix), created using the SurveyMonkey 
software, was sent to the participants. A reminder 
e-mail was sent two weeks later. The access to the 
online questionnaire was stopped after one month. The 
data were collected through SurveyMonkey Audience 
between September 15th, 2019 and October 15th, 2019, 
following the Helsinki Declaration guidelines. The 
survey questionnaire was related to the hospital 
characteristics, N2O use in the hospital, the number 
of general anesthesia cases in the hospital over the 
preceding month, the number of general anesthesia 
cases on the day of the study, the number of cases of 

The survey was constructed using the SurveyMonkey Audience (SurveyMonkey Inc. California, USA).
1. Hospital Name
2. Type of hospital (University hospital / Training and Research Hospital / State Hospital / Private Hospital)
3. Do you use N2O combined with inhalational anesthetics? (Y/N)
4. What are your reasons to prefer if you use N2O? (You can choose more than one item)
 • Low cost
 • Minimal effect on hemodynamics
 • Analgesic effect
 • Potential to reduce the incidence of chronic pain
 • Fast onset and termination of its effect
 • To be suitable for anesthesia induction 
 • No irritation to the respiratory tract
 • The second gas effect when used with other inhalational anesthetics
 • Anxiolytic effect
 • No significant biotransformation
 • Other (please specify)
5. How has your N2O use changed in your clinic in the last five years?
 (Stopped, Decreased, Not changed, Increased)
6. In which year did the use of N2O decrease or stop in your clinic?
 Not changed / in 2015 and before / 2016 / 2017 / 2018 / 2019
7. Reasons to stop or reduce using N2O (You can choose more than one option. If your N2O use has not stopped or 

decreased, skip this question)
• Postoperative nausea and vomiting
• Low efficiency
• Your concerns about the environmental or global climate
• Concerns about pollution in operating theaters
• Other inhalational agents were more advantageous
• Concern for diffusion hypoxia 
• Effect of increasing pneumothorax / pneumocranium / intestinal gas /air embolism by being transferred to flexible 

cavities
• Other (please specify)

8. How many times was general anesthesia applied in your hospital on the day of the study?
9. How many times was inhalation anesthesia applied in your hospital on the day of the study?
10. In how many cases was N2O administered together with inhalation anesthetics in your hospital on the day of the study?
11. How many times was general anesthesia applied in your hospital in one month?.

Appendix
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N2O use, the trend of N2O use in the last five years, 
and the reasons for using or avoiding N2O in clinical 
practice. This trial’s abstract was registered at Clinical 
Trials.gov (#NCT04124562).

Statistical analysis
The mean, standard deviation, median, lowest 

and highest values, frequency and ratio were used 
in descriptive statistics of the data. The variables’ 
distributions were evaluated using the Kolmogorov-
Smirnov test. The Kruskal-Wallis and Mann-Whitney 
U tests were performed for independent quantitative 
data. The Chi-square test was performed to analyze 
independent qualitative data, and the Fischer test 
was performed when the conditions of the Chi-square 
test were not met. A P-value of <0.05 was considered 
statistically significant. Statistical analysis was 
performed using SPSS 22.0.

RESULTS
Among the 196 randomly selected hospitals, 170 

(85%) anesthesia clinics responded to the questionnaire. 

The responses of five clinics were excluded due to 
missing data. Hence, responses from 165 clinics were 
included in the study.

Among the university, training and research, state 
and private hospitals, 119 (72%) anesthesiologists 
reported using N2O combined with inhalation 
anesthetics, and 46 (38%) reported not using N2O. 
No significant difference was determined between 
the hospital types regarding the rate of using N2O in 
combination with inhalational anesthetics (Figure 1).

The hospital types in which the participating 
anesthetists worked were as follows: 35 (21%) 
university hospitals, 28 (17%) training and research 
hospitals, 52 (32%) state hospitals and 50 (30%) private 
hospitals. In the 165 anesthesia clinics, the average 
number of reported general anesthesia cases was 
95,044 for the month and 7098 for the day of the study. 
In 3536 (49.8%) of these cases, inhalational anesthesia 
was used in 1401 (39.2%), of whom N2O was used in 
combination (Table 1). The mean number of general 
anesthesia cases in one month, the number of cases 
in whom general anesthesia was administered on 

Number of GA University Training and 
Research State Private Total

No. of GA 1 day n (%)
No. of inh. an. 1 day n (%)
No. of inh. an. + N2O 1 day n (%)
No. of GA 1 monthn (%)

1614(22.7%)
1128 (32.0%)
203(14.5%)

32,581 (24.3%)

1399 (19.7%)
1103 (31.1%)
576 (41.1%)

30,320 (31.9%)

3493 (49.4%)
863(24.4%)
495 (35.3%)

20,463 (21.5%)

582 (8.2%)
442 (12.5%)
127 (9.1%)

11,680 (12.3%)

7098
3536
1401

95,044

Inh. an.: Inhalation anesthesia. Descriptive statistics were presented as numbers and percentages

Table 1: Numbers of general anesthesia (GA) cases according to hospital types

Figure 1: The anesthesiologists’ N2O usage status according to hospital types

Current status of nitrous oxide use in operating rooms of Turkey
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the day of the study, and the number of cases with 
inhalational anesthetic use in general anesthesia cases 
were significantly higher in the university hospitals 
and training and research hospitals compared to the 
state and private hospitals (P<0.05).

No significant difference was observed between 
the university and the training and research hospitals 
concerning the number of general anesthesia cases 
performed in one month, the number of general 
anesthesia cases on the day of the study, and the 
number of cases in whom inhalational anesthetics were 
used for general anesthesia. Moreover, no significant 
differences were determined between the state and 
private hospital groups regarding the mean number of 
general anesthesia cases in one month, the number of 
general anesthesia cases on the day of the study, and the 
number of cases in whom inhalational anesthetics were 
used (Table 1). The number of cases in whom N2O was 
used as the second gas was significantly higher in the 
training and research hospital group compared to the 
university, state and private hospital groups (P<0.05). 
N2O usage rate during general anesthesia did not differ 
significantly among the four hospital types (Table 1). 
Furthermore, the reasons for the N2O preference of the 
anesthetists did not differ significantly among the four 
hospital groups. The reasons for anesthesiologists’ 
N2O preference were presented in Table 2.

When the last five years were considered, 47 
(28.5%) anesthesia clinics reported that N2O usage had 
not changed, whereas 68 (41.2%) reported that it had 
decreased, 48 (29.1%) reported that it had stopped, 
and 2 (1.2%) reported that it had increased (Table 3). 
Notably, the decrease or cessation rate of N2O use was 

significantly higher in university hospitals in the last 
five years compared to the other hospital types. 

On the other hand, the reduction or cessation rate 
of N2O use in private hospitals in the last five years 
was significantly higher than that of state hospitals 
(P<0.05; Table 3). Reducing or stopping N2O use for 
causes related to environmental or global climate 
or pollution concerns in operating theatres was 
significantly higher in the university hospitals than 
the training and research, state and private hospitals 
(P<0.05). No significant difference was determined 
among the hospital groups regarding the causes for 
stopping or decreasing N2O use (Table 3).

DISCUSSION
This study revealed that even though N2O use has 

decreased in Turkey in recent years, 72% of anesthetists 
in all hospital groups have preferred using N2O 
combined with inhalational anesthetics. In a survey 
conducted in 2009, Chinkungwa et al reported that 
64.3% of participants did not use N2O, whereas 33.3% 
used N2O in general anesthesia practice[13]. A more 
recent study conducted in Australia and New Zealand 
to determine general anesthetic selection reported that 
66% of respondents rarely used N2O[11]. In a survey 
conducted in 2012 among the Scandinavian countries’ 
public hospitals, the rate of N2O use combined with 
inhaled anesthetics was reported to decrease to 12%; 
this rate was lowest in Denmark (0.6%) and highest in 
Iceland (38.6%)[14]. Furthermore, approximately eight 
years ago, the usage rate of N2O as an anesthetic in 
the USA had decreased to 21%[10]. The N2O usage rate 
in the USA (39.6%) was higher than in most European 

Variable
University Training and 

Research State Private
P-value

n % n % n % %

N2O usage in general anesthesia
No
Yes

If you are using N2O, what are your reasons for preferring it?
Low cost
Minimal effect on hemodynamics
Analgesic effect
Potential to reduce the incidence of chronic pain
Fast onset and termination of its effect
No irritation to the respiratory tract
To be suitable for anesthesia induction
Second gas effect
Anxiolytic effect
No significant biotransformation
Other

Otolaryngology cases
Infrastructure problem

12
23

10
7
18
2
5
1
6
14
0
1

0
1

34.3
65.7

43.5
30.4
78.3
8.7
21.7
4.3
26.1
60.9
0.0
4.3

0.0
4.3

5
23

3
5
19
1
10
0
1
16
1
2

0
0

17.9
82.1

13.0
21.7
82.6
4.3
43.5
0.0
4.3
69.6
4.3
8.7

0.0
0.0

12
40

16
10
37
3
14
3
2
30
1
0

1
1

23.1
76.9

40.0
25.0
92.5
7.5
35.0
7.5
5.0
75.0
2.5
0.0

2.5
2.5

17
33

16
11
29
1
17
5
8
24
2
1

0
2

34.0
66.0

48.5
33.3
87.9
3.0
51.5
15.2
24.2
72.7
6.1
3.0

0.0
6.1

0.303

0.188
0.974
0.234
>0.05
0.170
>0.05
0.064
0.358
>0.05
>0.05

>0.05
>0.05

Descriptive statistics were presented as numbers and percentages; #Chi-square, statistically significant result (P<0.05)

Table 2: Reasons of anesthesiologists for preferring N2O according to hospital types
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countries and similar to the Icelandic rate. Unlike 
previous studies, the rate of N2O use in the present 
study did not differ among the university, training 
and research, state and private hospital types.

The most common reasons for choosing N2O 
were associated with previous experience, low cost, 
the anesthetic effect’s rapid onset and termination, 
anxiolytic effect, to reduce the minimum alveolar 
concentration of inhaled anesthetics, as well as the 
N2O’s features, such as not depressing respiration 
and not getting metabolized[14]. In this study, the most 
common reason for N2O use was its analgesic feature.

In 2007, Sheraton et al reported that 57% of 
anesthetists in the UK had reduced the use of N2O 
in the preceding five years[15]. A 2011 survey on the 
use of N2O in Scandinavian countries reported 
that 34% of clinics had stopped N2O use, 62% had 
reduced its use, and 4% had not changed their usage 
rate[14]. In the present study, 41.2% of the participants 
responded that N2O use had decreased, and 29.1% 
responded that they had stopped using N2O. Of the 
anesthetists who responded to the question “In which 
year did N2O use decrease/stop?”, 28.5% responded 
that usage was “unchanged,” 35.8% stated that usage 
had decreased or stopped “before 2015,” 12.7% stated 

that usage had decreased or stopped in 2016, 10.9% 
responded that usage had decreased or stopped in 
2017, and few responded that usage had decreased or 
stopped in 2018 and 2019.

In a 2019 survey conducted in Canada, 
anesthetists’ anesthetic gas selection rate based on the 
environmental effects was determined as 40.8%[16]. In 
a survey among the members of the American Society 
of Anesthesiologists in 2013, 13% of respondents stated 
that they considered the global warming potential 
when choosing an inhalational anesthetic agent[17]. In 
the present study, 33.9% of anesthesiologists stated 
that they reduced N2O use due to environmental or 
global climate concerns.

The harmful effects of waste anesthetic gases 
(WAG) on human health are related to their 
concentrations and the exposure times in the working 
environment. No health risks occur when the exposure 
to WAG is under the limits set by the law (25-100 
ppm)[1,8]. However, some studies justify anesthetists’ 
concerns regarding the pollution associated with 
N2O that can occur in operating theatres[9,18]. In a 
study conducted between 2013 and 2017, Zaffina et 
al reported that the environmental concentration of 
N2O could be reduced, and the chronic exposure of 

Variable
University Training and 

Research State Private
P-value

n % n % n % n %

In which direction has the frequency of nitrous oxide 
usage changed in your hospital in the last five years?

Decreased
Stopped
Not changed
Increased

Since which year has nitrous oxide use decreased/
stopped in your hospital? 

Not decreased
2015 and before
2016
2017
2018
2019

What is your reason to reduce and/or stop using 
nitrous oxide?

Vomiting
Low efficiency
Environmental/global climate concerns
Concerns about pollution in operating theaters
Other inhalational agents being more advantageous 
Concern about diffusion hypoxia 
Expansion in flexible cavities
Other

I prefer short-acting opioids
Infrastructure problem
Type of operation
Causes cognitive impairment

21
11
3
0

2
21
4
5
2
1

13
4
19
23
5
14
21

2
0
0
0

60.0
31.4
8.6
0.0

5.7
60.0
11.4
14.3
5.7
2.9

37.1
11.4
54.3
65.7
14.3
40.0
60.0

5.7
0.0
0.0
0.0

12
7
8
1

8
10
4
2
4
0

7
0
9
8
2
8
12

2
1
2
1

42.9
25.0
28.6
3.6

28.6
35.7
14.3
7.1
14.3
0.0

25.0
0.0
32.1
28.6
7.1
28.6
42.9

7.1
3.6
7.1
3.6

16
12
23
1

22
12
6
5
4
3

7
3
14
21
7
19
25

0
0
0
0

30.8
23.1
44.2
1.9

42.3
23.1
11.5
9.6
7.7
5.8

13.5
5.8
26.9
40.4
13.5
36.5
48.1

0.0
0.0
0.0
0.0

19
18
13
0

15
16
7
6
4
2

11
7
14
20
6
22
26

2
0
3
0

38.0
36.0
26.0
0.0

30.0
32.0
14.0
12.0
8.0
4.0

22.0
14.0
28.0
40.0
12.0
44.0
52.0

4.0
0.0
6.0
0.0

0.002

0.003

0.082
0.142
0.038
0.018
0.827
0.589
0.557

>0.05
>0.05
>0.05
>0.05

Descriptive statistics were presented as numbers and percentages. #Chi-square, statistically significant result (P<0.05)

Table 3: The status of anesthesiologists’ N2O use in the last five years according to hospital types

 Current status of nitrous oxide use in operating rooms of Turkey
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healthcare personnel could be prevented by a suitable 
gas cleaning system[19].

Notably, all inhalation anesthetics influence global 
warming and ozone layer depletion, and minimum 
alveolar concentration and fresh gas flow rate affect 
the occurrence of anesthetic gases’ environmental 
effects[20]. The effects of anesthetic gases (per kilogram) 
on global warming are compared to the GWP100 effect 
of CO2. For example, the effect of desflurane is 2540 
times greater than that of CO2, that of isoflurane is 510 
times greater, that of N2O is 298 times greater, and that 
of sevoflurane is 130 times greater. The greenhouse 
gas effect of N2O was determined to be similar to 
desflurane when used in high concentrations. In 
the UK, inhalation anesthetics account for 2.5% 
of greenhouse gas emissions originating from the 
national health sector[6]. However, two-thirds of the 
global CO2 emission associated with N2O consists of 
agricultural activities, and only 1% is associated with 
anesthetics. In Turkey, N2O emissions from medical 
sources are not measured, probably because of their 
negligible amounts[20,21].

When combined with other inhalation anesthetics, 
propofol and opioids, N2O reduces the requirement 
for anesthetics[13]. Even though N2O inhibits the 
activity of methionine synthase and vitamin B12, the 
relationship between N2O and increased DNA damage 
has not been demonstrated clearly in humans[9]. 
However, guidelines should be followed to minimize 
occupational exposure[22]. N2O was determined to 
be associated with patient morbidity; on the other 
hand, it did not increase mortality[4]. The risk of 
postoperative nausea and vomiting increases with 
N2O anesthesia, but prophylactic antiemetic therapy 
has been shown to reduce this effect[4]. However, 
when the primary risk for postoperative nausea and 
vomiting is low, N2O has little effect on nausea and 
vomiting[23]. Its proven side effects are enlargement of 
air-filled spaces, absorption atelectasis, neurotoxicity, 
environmental pollution and substance addiction[4]. 
Moreover, no evidence exists regarding the toxic 
effects of WAGs in pregnant women when exposed 
under legal limits[1].

Despite improvements in anesthesia devices and 
waste systems, cleaning the anesthetic gases from the 
operating room environment cannot be guaranteed. 
Moreover, new ideal anesthetic gases have not yet 
been discovered. Therefore, N2O use should not be 
stopped or abandoned for exposure prevention and 
environmental pollution concerns. Nevertheless, 
to improve the working environment, appropriate 
systems for waste and ventilation should be installed, 
low flow with closed-circuit anesthesia, and a double 
mask system for inhalation and induction should be 
used[8,24].

Our study had some limitations. The major 
limitation of this study was that it did not question 
the duration of N2O use and the amount of fresh 
gas flow. Another limitation was not to question 
the use of other halogenated anesthetic gases with 
greenhouse gas effects and the avoidance status of 
unnecessary fresh gas flow rate. Moreover, whether 
guidelines for N2O use were present in the clinics was 
not questioned. 

CONCLUSION
Even though the usage rate of N2O has decreased 

in Turkey, it is still higher than the rate in European 
countries. In Turkey, anesthesiologists’ preference 
for N2O is based on potential risks, environmental 
pollution concerns and effects as an analgesic 
and a secondary gas. Nevertheless, this study’s 
data may provide an opportunity to review the 
anesthesiologists’ reasons to prefer N2O in Turkey.
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Objective: The aim of this study was to compare the outcomes 
between β-lactam/β-lactamase inhibitor combinations 
(BLBLI) and carbapenem for the treatment of extended-
spectrum β-lactamase (ESBL)-producing Enterobactaeriacae 
urinary tract infections (UTI).
Design: Retrospective study
Setting: Hospital Raja Perempuan Zainab II, Kota Bharu, 
Kelantan, Malaysia
Subjects: A total of 79 patients with ESBL-producing 
Enterobactaeriacae urinary tract infection between January 
2015 and December 2017 that fulfill inclusion and exclusion 
criteria were eligible in this study.
Intervention: Medical records of all the patients were 
reviewed and the data were collected retrospectively.
Main outcome measures: Clinical and microbiological 
outcomes were evaluated in a retrospective study of patients 
with ESBL-producing Enterobactaeriacae UTI from a 

tertiary center in Malaysia. Demographic data, clinical and 
microbiological characteristics, and outcomes in patients 
received definitive therapy with BLBLI and carbapenem 
were compared. Further analysis was done by controlling 
the confounders using multiple logistic regression.
Results: Clinical failure rate for those treated with BLBLI vs. 
carbapenem were 18.8% (6/32) vs. 23.4% (11/47) respectively. 
After adjusting for the confounders, the only significant risk 
factors for clinical failure were severe sepsis or septic shock 
at presentation (OR: 21.812; 95% CI: 3.735, 127.373; P=0.001), 
presence of external catheter (OR: 9.741; 95% CI: 1.720, 
55.162; P=0.010), and presence of other concomitant infection 
(OR: 5.168; 95% CI: 1.272, 20.990; P=0.022). Empirical and 
definitive treatment with BLBLI were not associated with 
increased risk of clinical failure.
Conclusion: BLBLI was non-inferior to carbapenem for 
treatment of ESBL-producing Enterobactaeriacae UTI.
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16150 Kubang Kerian, Kelantan, Malaysia. Tel: 609-7676250; E-mail: zakuan@usm.my

INTRODUCTION
Extended-spectrum β-lactamase (ESBL)-producing 

Enterobacteriaceae are a major health concern 
worldwide[1,2]. The infections due to these organisms 
lead to limited choice of chemo-therapeutic agents 
and are associated with higher mortality rates 

compared to susceptible counterparts[3]. Although 
the plasmid-mediated ESBL-producing organism was 
first described in the early 1960s[4], the earliest reports 
from Malaysia were documented in 2000[5,6]. Ariffin 
et al found more than half of the Klebsiella pneumoniae 
isolated from febrile neutropenia patients were ESBL 



December 2023315

producers[5]. blaSHV, blaCTXM and blaTEM were the most 
commonly encountered ESBL genes in Malaysia 
which contributed to 94.4%, 79.6% and 57.4% of K. 
pneumoniae respectively[7]. Almost eighty percent of 
the ESBL-producing K. pneumoniae harboured more 
than ESBL genes[7]. These ESBL genes were responsible 
for Enterobacteriaceae resistance in environment and 
veterinary sectors in Malaysia[8,9].

Earlier studies demonstrated carbapenems are 
antibiotics of choice in treating ESBL-producing 
Enterobactaeriacae infections[1,2]. Besides their 
stability to most β-lactamases hydrolytic activity, 
carbapenems have broad spectrum activity[10]. 
Overuse of this drug not only contributes to selective 
pressure of carbapenem-susceptible organisms, but 
it also associated with emergence of carbapenem-
resistant organisms[2,10,11]. Thus, it is necessary to use 
carbapenem judiciously and more effort is needed 
to look for possible effective alternatives. In view of 
conflicting results on the use of β-lactam/β-lactamase 
inhibitor combinations (BLBLI) for bacteraemia and 
severe ESBL-producing Enterobactaeriacae infections, 
we conducted a study comparing the clinical efficacy 
between BLBLI and carbapenem for ESBL-producing 
Enterobactaeriacae urinary tract infections.

SUBJECTS AND METHODS
Study design and participants

This retrospective study was conducted in Hospital 
Raja Perempuan Zainab II, the largest hospital on the 
east coast of Peninsular Malaysia, from 1st of January 
2015 to 31st of December 2017. It was approved by the 
Human Research Ethics Committee (JEPeM), Universiti 
Sains Malaysia (JEPeM code: USM/JEPeM/17020079) 
and Medical Research and Ethics Committee (MREC), 
Ministry of Health Malaysia (NMRR-17-120-34201).

All inpatients with urinary symptoms and positive 
urine culture of ESBL-producing organism after 48 
hours of admission within the study period were 
included in this study. The ESBL isolated from urine 
specimens were susceptible to amoxicillin/clavulanate, 
piperacillin/tazobactam and carbapenems (ertapenem, 
imipenem and meropenem), and the participants in 
this study should also be treated with either BLBLI 
(amoxicillin/clavulanate or piperacillin/tazobactam) or 
carbapenem (ertapenem, imipenem or meropenem). 
Since there was no standard guideline for the treatment 
of ESBL-producing Enterobactaeriacae urinary tract 
infection (UTI) in Malaysia at that time[12], the choice 
of BLBLI or carbapenem solely depended on the 
managing team’s judgement. If the patient has multiple 
UTI episodes in one admission, only the first episode 
of ESBL-producing Enterobactaeriacae UTI infection 
was analysed. Mixed growth of organisms from one 
episode of UTI were excluded from the study.

Variables definition
In this study, symptomatic UTI was classified as 

cystitis, pyelonephritis and urosepsis based on clinical 
symptoms as described by Smelov et al[13]. Both clinical 
and microbiological outcomes were measured. Clinical 
cure was defined as return to pre-infection state with 
improvement of signs and symptoms that did not 
warrant further antibiotic therapy. Mortality was also 
evaluated in this study, where attributable mortality 
was regarded if the death was attributed directly to the 
ESBL-producing Enterobactaeriacae infection, such as 
death within 72 hours after a culture positive for ESBL-
producing organism.

Microbiology method
All isolated Enterobacteriaceae from urine 

sample with bacterial count of >105 CFU/mL, and 
resistance to any third-generation cephalosporin 
were subsequently screened for ESBL according to 
latest Clinical and Laboratory Institute guidelines[14]. 
Four Enterobacteriaceae with Clinical and Laboratory 
Institute breakpoints were tested: Klebsiella pneumoniae, 
K. oxytoca, Escherichia coli and Proteus mirabilis. The 
isolates with ceftazidime (30 μg) of ≤22 mm and/or 
cefotaxime (30 μg) of ≤27 mm inhibition diameter on 
Muller-Hinton agar of antimicrobial susceptibility 
test were proceeded for phenotypic ESBL testing. The 
confirmatory test was performed using ceftazidime 
and cefotaxime discs alone and in combination with 
clavulanic acid (30/10 μg). An increase of >5 mm in the 
zone of inhibition for the combination of ceftazidime 
or cefotaxime/clavulanic acid disc versus the zone for 
the disc containing the drug alone will be considered a 
confirmed ESBL producer[14].

Statistical analysis
For clinical evaluation, all statistical analyses were 

performed using SPSS version 24 (IBM Corp, Armonk, 
NY). Categorical variables were compared using 
the Pearson Chi-square or Fisher’s exact tests where 
applicable, while continuous variables were compared 
using the independent t-test. P-value of <0.05 were 
regarded as statistically significant.

To identify the risk factors of clinical failure, simple 
logistic regression was initially used to screen. Variables 
that showed difference in the clinical outcome (P<0.25) 
were included in the multiple logistic regression 
model. The Hosmer-Lemeshow goodness of fit test 
and area under receiver operating characteristics curve 
were used to assess the fitness of the model.

RESULTS 
Demographic and clinical characteristics

Due to stringent inclusion/exclusion criteria, a total 
of 79 patients with ESBL-producing Enterobactaeriacae 
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urinary tract infection were eligible in this study. Thirty-
two (40.5%) patients were included in BLBLI group, 
while the remaining were included in carbapenem 
group. There were no significant differences in age, 
gender, underlying comorbidity, underlying risk 

factor, concomitant infection and surgical intervention 
between these two groups (Table 1).

Patients treated with carbapenem were more 
likely to present with severe pyelonephritis and 
severe urosepsis than patients treated with BLBLI. 

Variables
Definitive therapy

P-valueBLBLI
(n = 32)

Carbapenem
(n = 47)

Demographics
Age (mean)
Gender 

Male 
Female

Clinical characteristics
Charlson comorbidity index (mean)
Comorbidity

Diabetes mellitus
Hypertension
Renal impairment
Ischemic heart disease
Cerebrovascular accident
Malignancy
Connective tissue disease
No comorbid

Clinical presentation
Cystitis
Mild to moderate pyelonephritis
Severe pyelonephritis
Simple urosepsis
Severe urosepsis
Urosepsis with shock

Underlying risk factor
Renal abscess/ pyonephrosis
Urolithiasis
Prostate enlargement
Bladder tumour
Neurogenic bladder
External catheter
No risk factor
Presence ≥2 risk factor

Other concomitant infection
Surgical intervention
Microbiological characteristics
Organism isolated

Escherichia coli
Klebsiella pneumoniae
Proteus mirabilis

Other source with ESBL isolates (beside urine specimen)
Blood
Tracheal aspirate
Pus/tissue
None 

Previous ESBL-producing Enterobactaeriacae infection
Treatment details
Empirical treatment

Cephalosporin
BLBLI
Carbapenem
Others 

Duration of definitive treatment (mean)

61.97±11.12

15 (46.9)
17 (53.1)

4.25±2.45

18 (56.3)
17 (53.1)
13 (40.6)
4 (12.5)
4 (12.5)
4 (12.5)
0 (0.0)
8 (25.0)

9 (28.1)
9 (28.1)
0 (0.0)

11 (34.4)
1 (3.1)
2 (6.3)

2 (6.3)
8 (25.0)
2 (6.3)
2 (6.3)
5 (15.6)
10 (31.3)
8 (25.0)
9 (28.1)
10 (31.3)
8 (25.0)

18 (56.3)
12 (37.5)
2 (6.3)

3 (9.4)
1 (3.1)
3 (9.4)

25 (78.1)
9 (28.1)

16 (50.0)
13 (40.6)
1 (3.1)
2 (6.3)

8.31±7.16

60.53±13.59

20 (42.6)
27 (57.4)

3.81±2.40

20 (42.6)
20 (42.6)
15 (31.9)
3 (6.4)
7 (14.9)
5 (10.6)
1 (2.1)

13 (27.5)

8 (17.0)
5 (10.6)
8 (17.0)
12 (25.5)
10 (21.3)
4 (8.5)

8 (17.0)
11 (23.4)
7 (14.9)
4 (8.5)
3 (6.4)
9 (19.1)
14 (29.8)
10 (21.3)
12 (25.5)
11 (23.4)

33 (70.2)
13 (27.7)
1 (2.1)

18 (38.3)
1.8 (4.3)
4 (8.5)

24 (51.1)
6 (12.8)

26 (55.3)
15 (31.9)
5 (10.6)
1 (2.1)

7.89±4.6

0.622

0.704

0.429

0.232
0.354
0.427
0.432
1.000
1.000
1.000
0.793

0.238
0.046
0.019
0.396
0.024
1.000

0.189
0.871
0.299
1.000
0.258
0.217
0.641
0.484
0.578
0.871

0.203
0.356
0.563

0.004
1.000
1.000
0.015
0.088

0.642
0.427
0.392
0.563
0.752

Table 1: Comparison of demographics, clinical characteristics, microbiological characteristics and treatment details between patients treated 
with β-lactam/β-lactamase inhibitor and carbapenem

BLBLI: β-lactam/β-lactamase inhibitor; ESBL: extended-spectrum β-lactamase
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On the other hand, patients treated with BLBLI group 
were more likely to present with mild to moderate 
pyelonephritis (Table 1).

Microbiological characteristics
Escherichia coli was the most common organism 

isolated in both BLBLI and carbapenem group [18 
(56.3%) vs. 33 (70.2%)], followed by Klebsiella pneumoniae 
[12 (37.5%) vs. 13 (27.7%)] and Proteus mirabilis [2 
(6.3%) vs. 1 (2.1%)]. No ESBL-producing K. oxytoca 
was isolated from urinary sample in the study period. 
ESBL-producing Enterobactaeriacae bacteraemia were 
more in patients treated with carbapenem compared 
to BLBLI [18 (38.3%) vs. 3 (9.4%)]. Most of the patients 
in BLBLI group did not have other sources of ESBL-
producing Enterobactaeriacae isolate [25 (78.1%) vs. 24 
(51.1%)]. Nine (28.1%) patients in BLBLI and six (12.8%) 
patients in carbapenem groups were documented to 
have previous ESBL infections (Table 1).

Treatment details
Among the BLBLI group, 30 (93.8%) patients were 

treated with piperacillin/tazobactam and two (6.2%) 
patients were treated with amoxicillin/clavulanate. 
For carbapenem group, 10 (21.3%), 7 (14.9%) and 
30 (63.8%) patients were treated with meropenem, 
imipenem and ertapenem respectively. Cephalosporin 
was the most common empirical treatment received 
before obtaining the culture result. Sixteen out of 42 
(38.1%) patients who received empirical cephalosporin 
were changed to BLBLI, while the other 26 (61.9%) 
patients were changed to carbapenem.

Among 28 patients who received empirical BLBLI, 
13 (46.4%) continued to receive BLBLI while the other 
15 (53.6%) were escalated to carbapenem. Only one 
out of six (16.7%) patients with empirical carbapenem 
were deescalated to BLBLI after the culture result 
was obtained, while the remaining five (83.3%) 
patients continued with carbapenem. The duration of 
definitive treatment was also not statistically different 
between both groups with a mean of 8.31±7.16 days  
and 7.89±4.6 days for BLBLI and carbapenem groups 
respectively (Table 1).

Outcome of infection
Table 2 shows 26 (81.3%) patients who received 

definitive BLBLI and 36 (76.6%) patients who 
received carbapenem improved in clinical signs and 
symptoms following at least 72 hours of treatment. 
Out of 62 patients with clinical success from both 
groups, 38 (19 BLBLI; 19 carbapenem) patients 
also had microbiological success, one (carbapenem 
only) had persistence of culture (microbiological 
failure), five (one BLBLI; four carbapenem) had 
breakthrough infection, while remaining 18 (6 BLBLI; 

Demographic / Clinical 
characteristic

Definitive therapy
P-valueBLBLI* 

(n=32)
Carbapenem 

(n=47)

Clinical outcome
Success
Failure
Mortality

Microbiological outcome
Success
Failure
Breakthrough infection
No repeat culture

26 (81.3)
6 (18.8)
5 (15.6)

21 (65.6)
2 (6.3)
2 (6.3)
7 (21.9)

36 (76.6)
11 (23.4)
8 (17.0)

23 (48.9)
4 (8.5)
5 (10.6)
15 (31.9)

0.621

0.869

0.143
1.000
0.695
0.328

Table 2: Comparison of clinical and microbiological outcomes 
between patients treated with β-lactam/β-lactamase inhibitor and 
carbapenem

BLBLI: β-lactam/β-lactamase inhibitor

12 carbapenem) patients did not have any repeat 
culture following treatment. For breakthrough 
infection, one patient who received definitive 
treatment with BLBLI (piperacillin/tazobactam) had 
isolated Candida sp. from the repeated culture. Of 
the other four patients who received carbapenem 
(all ertapenem), two patients also isolated Candida 
sp, one P. aeruginosa and one Enterococcus sp.

One out of six (16.7%) patients who showed 
no clinical improvement with BLBLI were 
subsequently escalated to carbapenem and survived 
at the end of treatment. The other five (83.3%) 
patients with clinical failure were associated with 
mortality. Among all mortality cases in BLBLI 
group, three patients had other concomitant 
infections (one non-typhoidal salmonellosis, two 
necrotizing fasciitis), one patient complicated with 
A. baumannii multidrug resistant sepsis, and one 
died due to aspiration pneumonia. However, none 
presented with either severe sepsis or septic shock. 
In carbapenem group, three (27.3%) patients who 
were treated with ertapenem did not show clinical 
improvement after at least five days of treatment, 
and subsequently requested to be discharged at their 
own risk. The remaining eight (72.7%) patients with 
clinical failure died at the end of treatment: three 
were complicated with A. baumannii multidrug 
resistant sepsis; two complicated with severe 
hospital acquired pneumonia; one complicated with 
persistent candidaemia; one had other concomitant 
infection (necrotizing fasciitis); and one died due 
to acute coronary syndrome. Out of 11 patients 
with clinical failure in the carbapenem group, one 
had septic shock at presentation, seven presented 
with severe sepsis and three presented with simple 
urosepsis. All patients presented with either cystitis 
or pyelonephritis were successfully treated with 
carbapenem (Table 2).

Comparison of clinical outcome between β-lactam/β-lactamase inhibitor (BLBLI) and carbapenem...
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Variable
Single logistic regression Multiple logistic regression

Crude OR (95% CI) P-value Adjusted OR (95% CI) P-value

Age 
Male gender
Charlson comorbidity indexa

Comorbidity
Diabetes mellitus
Hypertension
Renal impairment
Ischemic heart disease
Cerebrovascular accident
Malignancy

Clinical presentation
Severe urosepsis/ urosepsis with shock

Underlying risk factor
Renal abscess/ pyonephrosis
Urolithiasis
Prostate enlargement
Bladder tumour
Neurogenic bladder
External catheter
Presence ≥2 risk factors

Other concomitant infection
Surgical intervention
Organism isolatedb

Escherichia coli
Klebsiella pneumoniae
Proteus mirabilis

ESBL-producing Enterobactaeriacae bacteraemia 
Previous ESBL-producing Enterobactaeriacae 
infection
Empirical therapyc

Carbapenem 
Others 
Cephalosporin
BLBLI

Definitive therapyc

Carbapenem 
BLBLI

Duration of definitive treatment

1.010 (0.966, 1.055)
0.621 (0.204, 1.889)
1.176 (0.934, 1.480)

2.377 (0.780, 7.242)
1.366 (0.466, 4.005)
0.992 (0.322, 3.047)
1.520 (0.268, 8.622)
0.784 (0.153, 4.031)
1.048 (0.197, 5.576)

7.594 (2.270, 25.405)

0.368 (0.043, 3.129)
0.616 (0.156, 2.426)
0.422 (0.049, 3.630)
0.713 (0.078, 6.544)
1.244 (0.228, 6.803)
4.121 (1.300, 13.067)
0.353 (0.073, 1.709)
5.952 (1.879, 18.859)
0.964 (0.273, 3.407)

1
0.619 (0.177, 2.160)
1.625 (0.135, 19.524)
1.198 (0.364, 3.931)
0.214 (0.026, 1.761)

1
0.500 (0.028, 8.952)
0.135 (0.021, 0.862)
0.400 (0.066, 2.415)

1
0.755 (0.248, 2.304)
1.019 (0.935, 1.111)

0.661
0.401
0.169

0.128
0.570
0.988
0.636
0.772
0.957

0.001

0.359
0.489
0.422
0.764
0.801
0.016
0.196
0.002
0.955

0.452
0.702
0.766
0.152

0.638
0.034
0.318

0.622
0.670

21.812 (3.735, 127.373)

9.741 (1.720, 55.162)

5.168 (1.272, 20.990)

0.001

0.010

0.022

* OR:odds ratio; CI: confidence interval; BLBLI: β-lactam/β-lactamase inhibitor; ESBL: extended-spectrum β-lactamase; a per unit; 
b Reference: Escherichia coli; c Reference: carbapenem

Table 3: Association between different variables and clinical failure by single logistic regression and multiple logistic regression

Factors associated with clinical failure
The model showed a P-value of 0.214 for Hosmer-

Lemeshow goodness of fit test and area under receiver 
operating characteristics curve was 88.1%, which 
showed good predictive ability. After adjusting for 
the confounders, the only significant risk factors for 
clinical failure were severe sepsis or septic shock at 
presentation (OR: 21.812; 95% CI: 3.735, 127.373), 
presence of external catheter (OR: 9.741; 95% CI: 1.720, 
55.162) and presence of other concomitant infection 
(OR: 5.168; 95% CI: 1.272, 20.990). Other variables 
including empirical and definitive treatment with 
BLBLI were not significantly associated with increased 
risk of clinical failure (Table 3).

DISCUSSION
Our study showed BLBLIs have good clinical 

and microbiological response that is comparable 
to carbapenem group. Though the difference was 
not statistically significant, carbapenem group 
showed slightly higher failure rate compared to 
BLBLI group that could be explained by a higher 
proportion of patients in this group who presented 
with severe sepsis or septic shock and associated 
with bacteraemia. While most of the patients in both 
treatment groups have underlying comorbidities and 
risk factors, these did not significantly contribute to 
clinical failure. After adjusting for the confounders, 
the only significant risk factors for clinical failure 
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were severe sepsis or septic shock at presentation, 
presence of external catheter and presence of other 
concomitant infection with 22-, 10- and 5-times 
increased risk of clinical failure respectively. This 
finding is in line with previous reports on the use 
of piperacillin/tazobactam for the treatment of 
uncomplicated UTI[15].

We also found that the use of BLBLI either as 
empirical or definitive treatment in our study did not 
associate with clinical failure. However, we cannot 
conclude whether BLBLI is effective in cases with 
bloodstream infection because a very small number of 
the patients (3 out of 32) in this group were associated 
with bacteraemia. Although all of them showed 
clinical improvement at the end of treatment, one of 
the patients who received carbapenem initially as 
empirical treatment was deescalated to piperacillin/
tazobactam, which could be contributed to good 
clinical outcome.

A few previous reports indicated clinical 
improvement with BLBLI therapy in UTI or 
bloodstream infection from the urinary source[16-18]. 
Rodríguez-Baño et al in a prospective cohort study 
comparing BLBLI and carbapenem for treatment of 
E. coli ESBL bloodstream infection, reported higher 
failure rate in carbapenem group for both empirical 
and definitive treatment. The 30-day mortality in the 
empiric cohort was 10% and 19% and in the definitive 
cohort was 9% and 17% for BLBLI and carbapenem 
respectively[16]. Similar to our study, this difference 
in the outcome suggested that the cohort of patients 
treated with carbapenem are more severely ill. Gavin 
et al showed similar clinical success after piperacillin/
tazobactam treatment regardless of the isolate’s 
minimal inhibitory concentration to that antibiotic[17]. 
A randomized controlled trial for the treatment of UTI 
caused by ESBL-producing E. coli by Seo et al indicated 
a similar result. The clinical success rate was 93.9% and 
97% in BLBLI and carbapenem group, respectively, 
without statistical difference. The microbiological 
success was at 97% and 28-day mortality rate was 6.1% 
in both groups[18].

The use of BLBLI for the treatment of 
bloodstream infections caused by ESBL-producing 
Enterobacteriaceae have shown some beneficial 
effects. In a multinational, retrospective cohort 
study, Gutiérrez-Gutiérrez et al studied a larger 
sample size on the use of BLBLI for treatment of 
bloodstream infections due to ESBL-producing 
Enterobacteriaceae[19]. They found active BLBLIs 
are as effective as carbapenems for the treatment 
of bloodstream infections due to ESBL-producing 
Enterobacteriaceae in different clinical conditions. The 
clinical success rates with BLBLIs and carbapenems 

were 80% and 78.9% in the empirical treatment cohort 
and 90.2% and 85.5% in the definitive therapy cohort 
respectively, with no statistical difference. This is 
almost comparable with our study with the clinical 
improvement at 81.3% among patients who received 
BLBLI and 76.6% in carbapenems group. The 30-day 
mortality rates among BLBLI were at 9.8-17.6% and 
13.9-20% in carbapenems group in their study, were 
comparable to our study at 15.6% and 17% in BLBLI 
and carbapenems group, respectively. Ng et al also 
found the use of empiric piperacillin-tazobactam was 
not associated with increased 30-day mortality. The 
mortality rate was almost similar between those who 
received empiric piperacillin/tazobactam (30.9%) and 
a carbapenem (29.8%). Those who received empiric 
piperacillin/tazobactam had additional effect of a 
lower 30-day acquisition of multi-drug resistant and 
fungal infections with 7.4% vs. 24.6% in carbapenem 
group[20].

However, there are a few studies that show a 
contradictory finding when comparing BLBLI and 
carbapenem for the treatment of infection by ESBL-
producing Enterobacteriaceae. Tamma et al found the 
14-day mortality rate in bloodstream infections were 
16.5% in the BLBLI group and 8.1% in the carbapenem 
group, which calculated as a 1.92 times increased 
risk of death in BLBLI group compared to patients 
receiving carbapenem[21]. A publication by MERINO 
Trial group also showed piperacillin/tazobactam group 
was inferior to carbapenem group for ESBL-producing 
Enterobactaeriacae bloodstream infection. Though 
majority of the subjects had urinary source (54.8% in 
piperacillin/tazobactam group; 67% in carbapenem 
group), thirty-day mortality was found to be higher in 
those treated with piperacillin/tazobactam compared 
to carbapenem (6.9% vs. 3.1%; P=0.44)[22].

CONCLUSION
In conclusion, our study found BLBLI was 

non-inferior to carbapenem for treatment of 
ESBL-producing Enterobactaeriacae urinary tract 
infection. Thus, piperacillin/tazobactam still can 
be an acceptable alternative for treatment of ESBL-
producing Enterobactaeriacae infection but must be 
limited to mild cases of urinary tract infection. Due to 
limited cases of severe UTI treated with BLBLI, the use 
of piperacillin/tazobactam in UTI with bacteraemia 
patients was not supported in this study.
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Positive N-Cadherin immunostaining 
in uterine endometrioid carcinoma 
is associated with better survival
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Objectives: The objective of the current study is to 
define the immunostaining pattern of N-cadherin in 
uterine endometrioid carcinoma and its relation to 
clinicopathological features and its prognostic significance.
Design: A retrospective study of N-Cadherin 
immunostaining in uterine endometrioid carcinoma and 
non-neoplastic endometrial tissue
Setting: Paraffin embedded tissue block were retrieved 
from the archives of Department of Pathology, King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia.
Subjects: Seventy-one uterine endometrioid carcinomas 
and 30 non-neoplastic endometria were included in the 
study.
Interventions: Tissue microarrays were constructed. 
Immunostaining for N-Cadherin was done.
Main outcome measure: Statistical analysis of the 
immunostaining results to address the prognostic 
significance of N-cadherin immunostaining.

Results: In non-neoplastic tissues, positive immunostaining 
was observed in 13.3%. In endometrioid carcinoma, 
positive immunostaining was seen in 40.8%. The positive 
immunostaining was higher in endometrioid carcinoma 
than in non-neoplastic tissues. In endometrioid carcinoma, 
positive immunostaining showed no relation with most 
clinicopathological feature. On the other hand, positive 
immunostaining was associated with better survival 
outcomes for overall survival (P=0.007) and disease-free 
survival (P=0.028).
Conclusion: In summary, we show positive N-cadherin 
immunostaining in uterine endometrioid carcinoma that 
is associated with better survival outcomes. This finding is 
novel and contradicting many other studies in other organs. 
Our finding is challenging and needs more highlight to the 
pattern of N-cadherin in uterine endometrioid carcinoma 
using more cohort of cases and molecular pathology studies 
to confirm its exact role.
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INTRODUCTION
Endometrial carcinoma (EC) is the most common 

malignancy of the female genital tract[1] with an 
approximate life risk of 3%[2]. EC has an increased 
incidence and has doubled its death rate[3]. EC 
comprises 4% of all cancers in women globally[4]. 
In Saudi Arabia, EC constitutes 2.9% of newly 
diagnosed malignancies in females[5]. The 5-year 

overall survival in patients without metastasis 
ranges bet ween 74 to 91%, while it reaches as low as 
20% in cases with metastasis[6]. Most of the deaths 
associated are caused by chemotherapy-resistant 
metastases. Therefore, investigation of the molecular 
mechanisms behind endometrial cancer metastasis 
would provide insight for the development of 
improved therapies[7].
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The epithelial to mesenchymal transition is a key 
molecular mechanism predicting cancer metastasis. 
Epithelial to mesenchymal transition is characterized by 
loss of the epithelial marker E-cadherin, an increase in 
the mesenchymal markers vimentin and N-cadherin[8]. 
N-cadherin is a member of cadherin superfamily that 
mediates cell-cell interaction in epithelial tissue[9]. 
For example, N-cadherin overexpression has been 
correlated with tumour aggressiveness and metastasis 
in prostate cancer, melanoma, breast cancer and colon 
cancer[10-14]. N-cadherin expression could help in 
deciding prognosis of cancer patients; patients with 
high N-cadherin expression have a significantly lower 
overall survival and event-free survival rate than those 
with low N-cadherin expression[15].

There is little known about N-cadherin expression 
in EC with limited conclusions. The objective of the 
current study is to define the immunostaining pattern of 
N-cadherin in EC and its relation to clinicopathological 
features and its prognostic significance.

MATERIALS AND METHODS
Patients

The study included paraffin wax tumour blocks 
from 71 patients diagnosed with uterine endometrioid 
carcinoma in the period from 2003-2012. Also, 
paraffin blocks from non-neoplastic endometria of 30 
patients in the period from 1995-1998 were included 
(20 proliferative endometrium and 10 secretory 
endometrium). All blocks were retrieved from the 
archives of the Department of Pathology at King 
Abdulaziz University, Jeddah, Saudi Arabia. Some 
clinicopathological characteristics of patients are listed 
in Table 1. For statistical purpose, FIGO stages were 
classified into limited to uterine corpus (FIGO Stage 
I and II) and beyond the uterine corpus (FIGO III and 
IV). Also, grade was reclassified as low grade (grade 
I) and high grade (grades II and III). Data is shown 
in Table 1. The study was performed in accordance 
with the ethics committee of Faculty of Medicine, King 
Abdulaziz University, Saudi Arabia, and declaration 
of Helsinki.

Tissue microarray
Archival paraffin-embedded tumour samples 

and neoplastic tissues were selected, and 
representative areas were marked on haematoxylin 
and eosin-stained slides. Two tissue cylinders (cores) 
with a diameter of 1.5 mm was punched from 
morphologically representative tissue areas of each 
‘donor’ tissue block and brought into new recipient 
paraffin blocks by using a tissue microarrayer 
instrument (TMA Master 1.14 SP3 (3D Histech Ltd. 
Budapest, Hungary). Placenta tissue was used for 
orientation[16].

Parameter Number (%)

Age
< 60 years
> 60 years

FIGO tumour grade
Grade 1
Grade 2
Grade 3

Tumour size
< 2 cm
> 2 cm

Myometrial invasion
< 50%
> 50%

Lymphovascular
Absent
Present

Surgical resection margin
Free
Involved

Lymph node metastasis
Absent
Present
Not sampled

FIGO staging
I
II
III
IV

Local recurrence
Absent
Present

49 (69)
22 (31)

44 (62)
16 (22.5)
11 (15.5)

35 (49.3)
36 (50.7)

57 (80.3)
14 (19.7)

68 (95.8)
3 (4.2)

67 (94.4)
4 (5.6)

33 (46.5)
4 (5.6)

34 (47.9)

51 (71.8)
7 (9.85)
7 (9.85)
6 (8.5)

60 (84.5)
11 (15.5)

FIGO: International Federation of Gynaecology and Obstetrics
Stage I: Tumour confined to corpus uteri; IA: Tumour limited to 
endometrium or invades less than one-half of the myometrium; 
IB: Tumour invades one-half or more of the myometrium; Stage 
II: Tumour invades stromal connective tissue of the cervix but 
does not extend beyond uterus; Stage III: There is regional 
tumour spread; IIIA:  Tumour involves serosa and/or adnexa 
(direct extension or metastasis); IIIB: Vaginal involvement (direct 
extension or metastasis) or parametrial involvement; IIIC:  The 
tumour involves regional lymph nodes; IIIC1:  Regional lymph 
node metastasis to pelvic lymph nodes; IIIC2:  Regional lymph 
node metastasis to para-aortic lymph nodes, with or without 
positive pelvic lymph nodes; Stage IV: The tumour invades 
contiguous organs or has metastasized to remote organ sites; 
IVA:  Tumour invades bladder mucosa and/or bowel mucosa 
(bullous oedema is not sufficient to classify a tumour as T4); IVB:  
Distant metastasis

Table 1: Clinicopathological features of endometrioid carcinoma 
(n=71)

Immunohistochemistry
TMA blocks of tumours were cut at 4 μm 

and mounted on positive-charged slides (Leica 
Microsystems Plus Slides). Sections were 
deparaffinised in xylene and rehydrated in an 
automated immunostainer (BenchMark XT, 
Ventana® Medical Systems Inc., Tucson, AZ, 
USA). Pre-treatment was done using prediluted 
cell conditioning solution (CC1) for 60 minutes. 
Monoclonal mouse anti-human N-cadherin antibody 
(Clone 6G11 from Dako) was used at dilution 

Positive N-Cadherin immunostaining in uterine endometrioid carcinoma is associated with better ...
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1:50 with incubation time 30 minutes. Ventana® 
I-view DAB detection kit was used according to kit 
manufacturer instructions. Subsequently, slides were 
washed, counterstained with Mayer’s haematoxylin 
and mounted. Negative control and positive control 
slides were included.

Interpretation of N-cadherin immunostaining
N-cadherin membranous immunostaining was 

reported as the percentage of positive cells. The 
percentage of positive cells ≥5% indicates N-cadherin-

positive expression and <5% N-cadherin-negative 
expression[17].

Statistical analysis
Differences between groups of patients were tested 

by using Mann Whitney test (in case of two groups) and 
Kruskal Wallis test (in case of three or more groups). 
Wilcoxon rank sum test was used to test difference 
between two related groups of paired variables. Non-
parametric chi-square was used to test variance along 
one variable. The Kaplan-Meier procedure was used 

Figure 1: Immunostaining of N-cadherin in non-neoplastic endometrium and endometrioid carcinoma. Membranous immunostaining 
is detected proliferative endometrium (A-100X), secretory endometrium (B-100X), well-differentiated endometrioid carcinoma (C-100X), 
and in moderately differentiated endometrioid carcinoma (D-200X). Immunohistochemical labelling was done using the anti N-Cadherin 
antibody and diaminobenzidine used as the chromogen and haematoxylin as counterstain.
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to calculate the survival probabilities and the Log 
Rank test was used to compare the difference between 
survivals. Statistical procedures were performed 
using SPSS® Release 16.0. Statistical significance was 
determined at P-value of ≤0.05 and was two-sided.

RESULTS
Immunostaining of N-cadherin was indicated by 

membranous brown colour in non-neoplastic and 
neoplastic endometrial (Figure 1). In non-neoplastic 
endometrial tissues, positive immunostaining 
was observed in 13.3%. The occurrence of 
negative immunostaining was statistically more 
than positive immunostaining (P≤0.001). In 

Immunostaining Pattern
Primary 
tumour 
(n=71)

Non-neoplastic 
endometrium

(n=30)
P-value

Low immunostaining
High immunostaining
P-value

42 (59.2%)
29 (40.8%)

<0.001*

26 (86.7%)
4 (13.3%)
<0.001*

0.034#

*One sample non-parametric chi-square test
# Mann-Whitney test

Table 2: Categories of immunostaining in primary tumours and 
non-neoplastic endometrium

Parameter P-value

Age
< 60 years
> 60 years

FIGO tumour grade
Low (FIGO grade I)
High (FIGO grade II and III)

Tumour size
< 2 cm
> 2 cm

Myometrial invasion
< 50%
> 50%

Lymphovascular
Absent
Present

Surgical resection margin
Free
Involved

Lymph node metastasis
Absent
Present
Not sampled

FIGO staging
Early (FIGO stage I and II)
Late (FIGO stage III and IV)

Local recurrence
Absent
Present

0.122

0.989

0.887

0.665

0.356

0.703

0.400

0.245

0.318

FIGO: International Federation of Gynaecology and Obstetrics

Table 3: Relation between clinicopathological features and 
N-cadherin immunostaining in tumours (n=71)

Figure 2: Overall survival curve (Kaplan Meier) according to 
N-cadherin immunostaining. Positive N-cadherin immunostaining 
is associated with better overall survival {Log Rank (Mantel-
Cox)=7.35, P=0.007)}. 

proliferative endometrium, positive N-cadherin 
immunostaining was shown in 15% (3/20), while in 
secretory endometrium only one showed positive 
immunostaining (10%). In endometrioid carcinoma, 
positive N-cadherin immunostaining was seen in 
40.8%. The occurrence of negative immunostaining 
was statistically more than positive immunostaining 
(P≤0.001). The positive N-cadherin immunostaining 
was higher in endometrioid carcinoma than in non-
neoplastic tissues. Data is shown in Table 2.

 In endometrioid carcinoma, positive 
N-cadherin immunostaining showed no relation with 
most clinicopathological features (Table 3). On the 
other hand, positive N-cadherin immunostaining was 
associated with better survival outcomes for overall 
survival (Log Rank (Mantel-Cox)=7.35, P=0.007; Figure 
2) and better disease free survival (Log Rank (Mantel-
Cox)=4.824, P=0.028; Figure 3).

DISCUSSION
During tumour progression, cancer cells undergo 

major changes in the expression of the adhesion 
molecules resulting in detachment from original 
tissue and acquisition of a highly motile and invasive 
phenotype[18]. The adhesion of the cells is influenced by 
cadherin which are calcium-dependent cell molecules 
involved in maintaining the epithelial structure and 
normal tissue architecture[19]. Previous studies claimed 
that the abnormal level of E-cadherin is associated 
with tumour progression and metastasis[20], while 
N-cadherin is associated with a heightened invasive 
potential in cancer[21,22].

 Positive N-Cadherin immunostaining in uterine endometrioid carcinoma is associated with better ...
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In the present study, N-cadherin was highly 
expressed in endometrioid carcinoma (40.8%), which 
comes in congruence with what had been reported 
by Xie et al[23]. This finding could raise the importance 
of N-cadherin expression as a possible indicator for 
the clinical evaluation and prognosis of endometrial 
cancer. The N-cadherin is abnormally expressed in 
some epithelial tumours, and its ability to enhance the 
invasion and metastasis of tumour cells is more evident 
than that of the E-cadherin[22], as it has an essential 
role in the maturation and stabilisation of normal 
vessels and tumour-associated angiogenic vessels[18]. 
Moreover, it had been suggested that E-cadherin may 
be, in some of the biological phases of the tumour, 
converted to N-cadherin[22].

Regarding N-cadherin expression in endometrial 
epithelium, Tsuchiya et al addressed that there 
is a total difference between proliferative and 
secretory phases; while N-cadherin is strongly 
presented in the epithelium of the endometrial 
gland in the proliferative phase, no N-cadherin is 
observed in the early and late secretory phases[24]. 
That might partially explain our findings where 
positive N-cadherin immunostaining was shown in 
15% (3/20) in proliferative endometrium, while in 
secretory endometrium only one showed positive 
immunostaining (10%). In a study conducted by 
Prudkin et al, they examined cadherin expression 
in cases with lung cancer, found that squamous cell 
carcinoma had reduced E-cadherin expression and 

Figure 3: Disease survival curve (Kaplan Meier) according to 
N-cadherin immunostaining. Positive N-cadherin immunostaining 
is associated with better disease-free survival {Log Rank (Mantel-
Cox)=4.824, P=0.028)}.

increased N-cadherin cytoplasmic expression, and 
this phenotype was associated with relatively few 
clinicopathological features[25], which supports our 
findings, where positive N-cadherin immunostaining 
showed no association with most clinicopathological 
features in endometrioid carcinoma. On the other 
side, in another study carried out by Luo et al, 
the authors concluded that high expression of 
cytoplasmic and nuclear N-cadherin was associated 
with a majority of the clinicopathological variables, 
including lymph node metastasis, distant metastasis 
and clinical stage[26]. Our study showed that positive 
N-cadherin immunostaining was associated with 
better survival outcomes expressed as overall 
survival and disease-free survival. In this respect, 
the review of published literature showed that the 
nature of the link between N-cadherin expression 
and prognosis of the cancer patients varies between 
different researches. For example, Tothill et al reported 
that patients with overexpressed N-cadherin had 
obvious lower overall survival rate than those with 
moderate and low expression, and patients with low 
expression had a better survival rate than those with 
moderate and high expression, they concluded that 
high N-cadherin expression may lead to tumour 
aggressiveness and metastatic potential in colorectal 
cancer, and may prove to be a possible prognostic 
factor[27]. Quattrocchi et al revealed significant inverse 
correlation between N-cadherin expression and 
36-month overall survival and significant negative 
association between high expression of N-cadherin 
and progression-free survival[28]. On the same line, 
Nakashima showed that N-cadherin overexpression 
was associated with poor outcome in patients[29], which 
came in agreement with previous studies[21,30,31], it has 
been demonstrated that there is a significant positive 
association between high N-cadherin expression and 
poor overall survival. On the other side, Abufaraj 
argued that N-cadherin expression is associated 
with higher probabilities of disease recurrence but 
not progression or survival outcomes[32], in contrast 
to Lascombe who addressed that N-cadherin 
expression is an independent prognostic marker for 
tumour progression[33]. Despite these discrepancies in 
the findings, N-cadherin is viewed as an important 
therapeutic target among experts[18].

The discrepancy between our findings and other 
N-cadherin studies especially in the endometrium 
may be due to the immunohistochemistry technique 
which depends on multiple variables, such as the 
fixation method, preservation technique, specimen 
handling, choice of antibodies and variation in the 
scoring methods. The limitations of our study were 
the relatively low number of specimens (neoplastic 
and non-neoplastic).
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CONCLUSION
In summary, our study confirms the 

overexpression of N-cadherin in uterine endometrioid 
carcinoma. However, it is not associated with any 
clinicopathological parameter. On the other hand, 
positive N-cadherin is associated with high survival 
probabilities. This finding is novel and contradicting 
many other studies in other organs. Our finding is 
challenging and needs more highlight to the pattern of 
N-cadherin in uterine endometrioid carcinoma using 
more cohort of cases and molecular pathology studies 
to confirm its exact role.
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Surgical treatment of severe (Grade-C) pancreas fistula after 
pancreatojejunostomy by external wirsungostomy

ABSTRACT

KEY WORDS: external wirsungostomy, pancreatic fistula, pancreaticojejunostomy

Ozkan Subasi, Metin Ercan, Mehmet Aziret, Onur Ilhan, Cemalettin Kaan Mansiroglu, Kerem Karaman
Department of Gastroenterological Surgery, Sakarya University Teaching and Training Hospital, Sakarya, Turkey

Objective: Postoperative pancreas fistula is the most 
feared complication after pancreaticoduodenectomy (PD). 
Rescue re-laparotomy may be required in patients whose 
pancreaticojejunal anastomosis is disrupted to a large extent. 
Besides, the most appropriate surgical strategy has not been 
determined yet. We aimed to present our wirsungostomy 
experience for postoperative grade-C pancreas fistula and its 
outcomes.
Design: A retrospective study
Setting: Department of Gastroenterological Surgery, Sakarya 
University Teaching and Research Hospital
Subjects: All patients on whom PD was applied between 
January 2015 and December 2019 were retrospectively 
analyzed.
Intervention: Among the 60 patients who received PD, 
external wirsungostomy was applied in re-laparotomy on 
six patients due to symptomatic grade-C fistula.

Main outcome measures: Data such as operation types, 
ductus diameter in the pancreas after resection, postoperative 
pathology results and fistula grades were recorded 
retrospectively.
Results: Grade-C pancreas fistula diagnosis was made 
for six of the 60 patients who received PD, and external 
wirsungostomy was applied on these patients with re-
laparotomy. Re-pancreatojejunostomy was applied only in 
one of the six patients. In the other five patients, the external 
polyethylene tube catheter was removed from the pancreatic 
duct after a mean time of 96 days (58-150 days). The mean 
time of hospitalization was 63 days (36-82 days). The 3-month 
mortality rate was 0%.
Conclusion: In grade-C pancreas fistulae, for the purpose 
of preventing mortality-associated total pancreatectomy, the 
practice of pancreas-protective external wirsungostomy may 
be categorized as a life-saving procedure.
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INTRODUCTION
Although standardization of pancreaticoduodenectomy 
(PD) has been achieved, while the mortality rate 
at experienced centers is fewer than 5%, morbidity 
rates up to 50% have been reported[1-3]. The most 
significant cause of mortality and morbidity is 
postoperative pancreatic fistula[4]. The clinically 
significant postoperative pancreatic fistula (PPF) rate 
was reported between 2% and 20%[4,5].

An international consensus on PPF grading was 
introduced for the first time in 2005 by the International 
Study Group on Pancreatic Surgery (ISGPS), while 
it was updated in 2016[4,6]. Grade-B and grade-C PPF 
was defined as clinically significant PPF that requires 
intervention and even re-laparotomy. Although 

the definition and grading of PPF have been well-
determined, there is still no consensus on the optimal 
treatment strategy[7-9].

Even though most PPF patients can be treated 
conservatively, re-laparotomy may be required for 
pancreatic fistulae complicated with intraabdominal 
abscess, peritonitis or uncontrolled bleeding[10-12]. For 
a long period of time, completion pancreatectomy had 
been accepted as the standard treatment for severe 
PPF[13]. However, its high mortality and morbidity rates 
and permanent exocrine and endocrine failure make 
this procedure suitable only for selected cases[13,14].

It is seen that pancreas-protective procedures 
are not only easier to apply and less invasive than 
completion pancreatectomy, but they also provide 
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more positive results in terms of morbidity, mortality 
and long-term protection of endocrine and exocrine 
functions[7,15,16].

As selection of pancreas-protective procedures 
would vary based on the preferences and experiences 
of surgeons and the general status of the patient, it 
seems impossible to form a universal consensus.

The aim of the present retrospective study was 
to examine the outcomes of external wirsungostomy 
which was applied with the aim of preserving pancreas 
function and to reduce perioperative morbidity and 
mortality in grade-C PPF after PD.

SUBJECTS AND METHODS
Patients and definitions of clinical parameters

With the approval of the non-invasive Studies 
Ethics Committee of Sakarya University, all patients 
on whom PD was applied between January 2015 and 
December 2019 in Sakarya University Teaching and 
Research Hospital’s department of Gastroenterological 
Surgery Clinic were determined. Clinical data 
were retrospectively collected and analyzed. 
Gastroenterology surgery clinic was established 
in Ankara Yüksek İhtisas Training and Research 
Hospital in the early 1990s. Our experienced team 
here established the Gastroenterogy Surgery clinic in 
Sakarya University Faculty of Medicine in 2013. Active 
work started in 2015. The surgeries and data of the 
patients treated by the team has been included in the 
study . For this reason, the data we used in our study 
was included since 2015.

According to the ISGPS criteria revised in 2016[6]: 
for pancreas fistula, the necessary threshold is that 
the amylase level in the drain fluid accumulated in 
the pancreatic head is 3 times higher than the serum 
amylase level after the 3rd postoperative day. In 
addition to this, it should be clinically significant to be 
defined as PPF. In the new definition, grade-A PPF was 
defined as “biochemical leak”. It does not have clinical 
significance, and thus, it is not accepted as an actual 
pancreatic fistula. Grade-B PPF is clinically significant, 
it may leave pancreatic drains where they are for a long 
time, and percutaneous or endoscopic interventional 
drainage may be necessary. If PPF-related bleeding or 
aneurism occurs, transfusion and/or angiography are 
required. Grade-C PPF was defined as a pancreatic 
fistula that requires re-laparotomy or involves PPF-
related multi-organ failure and/or causes mortality.

Information was collected on demographic 
characteristics, risk factors for PPF, surgical parameters 
such as degree and type of PPF-related complications, 
pancreatic anastomosis technique, and surgery time 
and re-laparotomy outcomes.

Re-laparotomy indications were determined as 
sepsis continuing despite maximum conservative 

Parameters n (%)

Sex
Male
Female

Age (year)
ASA score

I
II
III
IV

Co-morbidity
Diabetes mellitus
Hypertension
Coronary artery disease
Chronic obstructive pulmonary disease
Elevated total bilirubin level (>5 mg/dL)
Preoperative biliary drainage
Nasobiliary drainage

ERCP stent placement
PTC stent placement

Pancreaticojejunostomy technique
Duct-to-mucosa (Wirsung Jejunostomy)
Invagination (Dunking)

Texture of the pancreas
Soft
Hard
Normal

Diameter of the main pancreatic duct (mm)
Portal vein invasion
Resection

R0
R1
R2

Definitive pathology
Pancreatic adenocarcinoma
Ampulla vateri adenocarcinoma
Duodenal adenocarcinoma
Intraductal papillary mucinous neoplasm
Pancreatic neuroendocrine neoplasm
Bile duct carcinoma
Serous cystic neoplasm
Pancreatic mucinous cystic neoplasms
Others

PPF
Biochemical leak
Grade B
Grade C

30-day mortality

43 (71.6)
17 (28.3)

61.7 (29 - 84)

2 (3.3)
28 (46.6)
29 (48.3)
1 (1.6)

23 (38.3)
24 (40)
5 (8.3)
5 (8.3)
39 (65)

6(10)
24 (40)
5(8.3)

44 (73.3)
16 (26.6)

22 (36.6)
28 (46.6)
10 (16.6)
4.2 (2-11)
7 (11.6)

54 (90)
6(10)

0

19 (31.6)
9 (15)
6 (10)
3 (5)
3 (5)

8 (13.3)
2 (3.3)
4 (6.6)
6 (10)

10 (16.6)
5(8.3)
4(6.6)
6(10)
4(6.6)

Table 1: Demographic data and clinical features 

ASA: American Society of Anesthesiologists; ERCP: endoscopic 
retrograde cholangio pancreatography; PTC: percutaneous 
transhepatic cholangiography; PPF: postoperative pancreatic fistula

treatment, septic intraabdominal collections that 
cannot be drained by noninvasive methods and 
uncontrolled massive bleeding.

Postoperative complications were categorized 
retrospectively for all patients based on the Clavien-
Dindo classification.
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Surgical strategy
The surgical procedure in re-laparotomy 

involved checking all anastomoses after abdominal 
explorations, achieving debridement of all necrotic 
and septic tissues and collections by washing and 
aspiration, and achieving hemostasis by determination 
of the focus of bleeding. After fixing the separation in 
the pancreaticojejunal anastomosis, the jejunal stump 
was closed by using a linear GIA stapler. Afterwards, 
to achieve drainage of pancreatic fluid, the main 
pancreatic duct in the remaining pancreas tissue was 
cannulated with a polyethylene catheter. The catheter 
was fixed on the pancreas tissue by a 4/0 PDS suture, 
the free end was taken outside the abdomen from the 
top right quadrant of the abdomen and fixed on the 
skin, and external drainage was achieved. Two intra-
abdominal silicone drains were placed. The first one 
was placed behind the hepaticojejunostomy, and 
the other was placed at the inferior of the remaining 
pancreas tissue. The abdomen was closed in a standard 
manner.

Postoperative leukocytosis, C-reactive protein 
and biochemistry assessment was systematically 
made during hospitalization. Antibiotics therapy 
was determined based on bacterial culture results. 
Parenteral nutrition was started as soon as possible, 
and it was replaced by enteral and oral nutrition 
after the gastrointestinal ileus was fixed. The silicone 
drains that were placed into the abdominal cavity were 
removed when their daily yield dropped below 30 ml.

Statistical analysis
The statistical analyzes were performed using SPSS 

(Statistical Package for the Social Sciences ver. 21.0, 
SPSS Inc, Chicago, Illinois, USA). Continuous variables 
were shown as mean±SD or median (min-max), where 
applicable. Nominal data were expressed as number of 
cases and percentages.

RESULTS
PD was applied on 60 patients due to different 

periampullary region pathologies. Forty-three of these 
patients were male, 17 were female. Their mean age 

was 61.7 years (range: 29-84). One-month mortality 
rate was 6.6%. Three patients died due to cardiac arrest 
and one patient died due to pulmonary embolism. 
Demographic characteristics, surgical technique, 
intraoperative findings and pathological diagnoses are 
shown in Table 1.

There was PPF in 10 of the 60 patients who were 
given PD (16.6%). While four patients with grade-B PPF 
were conservatively treated, external wirsungostomy 
with re-laparotomy was applied on six patients with 
grade-C PPF. In the re-laparotomy, the indication was 
development of a life-threatening complication in 
PPF. The re-laparotomy rate among the PPF patients 
was 60% (6 of 10 patients). No organ failure was 
observed before re-laparotomy in any patient. The 
re-laparotomy was carried out after a mean time of 
13 days (range: 5-26 days) by following emergency 
procedures. In the exploration, no symptom of failure 
in biliary anastomosis was observed in any patients. 
The mean duration of surgery was 110 minutes (range: 
80-150 min). All patients required treatment at the 
intensive care unit.

All six patients on whom external wirsungostomy 
was applied were male. Their mean age was 64.5 
years (range: 56-76 years). Table 2 shows medical 
comorbidities and preoperative patient characteristics 
based on American Society of Anesthesiologists scores 
and PD indications.

In the six patients on whom PD was applied, 
pancreaticojejunal anastomosis was made by 
wirsungojejunostomy in four patients and dunking 
procedure in two patients. Re-laparotomy was applied 
due to massive hemorrhage in four patients and 
secondary peritonitis in two. Among the four patients 
in whom massive hemorrhage was determined during 
re-laparotomy, the bleeding was in the gastroduodenal 
artery stump in one patient, hepatic artery branch 
in one and pancreas tissue in one, while the focus of 
bleeding could not be found in one patient. Indications 
and surgical findings are given in detail in Table 3.

The mean duration of hospitalization was 63 days 
(range: 36-82 days). No patients died in the early 
postoperative period. The patients who were discharged 

Patient no./
sex/age

ASA 
score Comorbidity Preoperative 

albumin
Postoperative 
pancreatitis

Drain amylase
output Definitive pathology

1/ M / 61
2/ M / 60
3/ M / 71
4/ M / 63
5/ M / 76
6/ M / 56

2
2
3
2
3
2

HT
HT and DM

HT and CAD
---

HT and CAD
HT and COPD

4.3
3.5
3.2
2.7
3.4
4

Yes
No
No
No
Yes
No

Low
High
High
High
High
Low

Pancreatic adenocarcinoma
Adenocarcinoma of the ampulla of Vater
Low-grade dysplasia
Adenocarcinoma of the ampulla of Vater
Duodenal adenocarcinoma
Adenocarcinoma of the ampulla of Vater

Table 2: Preoperative features of patients undergoing external wirsungostomy

M: male; ASA: American Society of Anesthesiologists; HT: hypertension; DM: diabetes mellitus; CAD: coronary artery disease; COPD: 
chronic obstructive pulmonary disease

Surgical treatment of severe (Grade-C) pancreas fistula after pancreatojejunostomy by external... 
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were called for routine polyclinic checkups, and when 
the daily yield of the external wirsungostomy catheter 
in five patients dropped below 5 cc, the drainage 
catheter was gradually pulled back and removed, and 
the wirsungostomy spontaneously closed. The mean 
catheter follow-up process was 96 days (58-150 days). 
Another patient was re-operated on after 110 days, 
secondary pancreatojejunostomy reconstruction was 
made, and no complication developed in his follow-
ups. Oral pancreatic enzyme replacement treatment 
was required for all patients. The 90-day mortality rate 
was 0%. One patient died in the 8th month after surgery 
due to ischemic cerebrovascular disease, while one 
patient died of relapse in the 14th month.

DISCUSSION
In PD surgery, a leak in the pancreaticojejunal 

anastomosis is a high-risk complication associated 
with a specific morbidity rate of up to 30-50%, 
increased hospitalization and higher hospital costs. 
Additionally, it was shown that it leads to mortality 
due to uncontrolled retroperitoneal sepsis or massive 
hemorrhage in 20-40% of this patient group[17].

The pancreatic fistula rates reported by centers 
experienced in pancreatic surgery still vary between 
2.1% and 25%[16,18,19]. According to the revised 
pancreatic fistula classification of the ISGPS[6], the post-
PD pancreatic fistula rate at our clinic was 16.6%.

It is accepted that, in PPF, conservative treatment is 
effective in 40% to 70% of patients[14,20,21]. Conservative 
treatment involves somatostatin or analogues to 
reduce pancreatic secretion, percutaneous drainage by 
guidance of computerized tomography, target-oriented 
antibiotics treatment and enteral and parenteral 
nutrition[22]. In the case of septic status continuing 
despite conservative treatment, symptomatic 
intraabdominal abscess that cannot be accessed by 
percutaneous drainage, radiological embolization or 
bleeding continuing despite stenting, intervention 
must be made by re-laparotomy[12].

For many years, in severe PPF requiring re-
laparotomy after PD, completion pancreatectomy 
(CP) was the preferred treatment method. Studies 
have shown that post-CP mortality rates vary between 

20% and 71%[23-27]. In addition to this, it was reported 
that the technical difficulty and extension of the 
duration of surgery increase the mortality rate[5,13]. In 
cases complicated with peritonitis, severe sepsis or 
massive hemorrhage, “damage control” is important, 
and selecting a less invasive procedure may be better. 
In recent years, pancreas-protective procedures 
have gained popularity. As they are less invasive 
and more easily applicable in patients who are not 
hemodynamically stable, have less blood loss and 
short operation times, the pancreas’ endocrine and 
even exocrine function may be preserved.

In a systematic review including 140 patients on 
whom pancreas-protective surgical strategies such as 
simple drainage, pancreatic duct occlusion, subtotal 
pancreatectomy, internal-external wirsungostomy 
and pancreaticogastrostomy were applied, it was 
shown that the success rate in grade-C PPF after PD 
was approximately 94%, while the re-intervention rate 
was 25%[28]. However, there is still no consensus on the 
optimal pancreas protection strategy for PPF. Efforts 
of standardizing the surgical approach in grade-C PPF 
become more difficult as every medical center manages 
PPF differently, and every surgeon applies their own 
preference in different intraoperative cases.

Simple drainage is the most frequently used one 
among protective techniques, and in recent studies, 
its mortality rates were reported between 11% and 
67%[14,15,23]. This is similar to the mortality rate of CP. 
The disadvantage of this technique is that it increases 
the risk of permanent sepsis by contamination of 
the peritoneal cavity by uncontrolled pancreatic 
and gut content and requires repeated advanced 
surgical interventions. It is believed that subtotal 
pancreatectomy may reduce the probability of 
pancreas endocrine failure. However, its morbidity 
and mortality rates are even higher than those of CP[15].

Pancreaticogastrostomy may be an alternative 
strategy[27]. Nevertheless, it was not completely 
assessed in any studies. Additionally, it has technical 
difficulties in the face of severe local inflammation and 
fragile pancreatic tissue.

There are studies which have proposed external 
wirsungostomy as a better alternative to CP in 

Patient no./sex/age Indications for
re-laparotomy

Pancreaticojejunostomy 
technique Pancreatic consistency Diameter of the main 

pancreatic duct (mm)

1/ M / 61
2/ M / 60
3/ M / 71
4/ M / 63
5/ M / 76
6/ M / 56

Hemorrhage
Sepsis
Sepsis

Hemorrhage
Hemorrhage
Hemorrhage

Wirsungo-jejunostomy
Dunking
Dunking

Wirsungo-jejunostomy
Wirsungo-jejunostomy
Wirsungo-jejunostomy

Soft
Soft
Soft

Hard
Hard
Hard

3
2
3
7
2
3

Table 3: Indications for re-laparotomy in external wirsungostomy and intraoperative findings

M: male; mm: millimeter
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terms of mortality and morbidity[16,29-32]. External 
wirsungostomy prevents the risk of chemical 
irritation of surrounding blood vessels and tissues by 
evacuating the pancreas fluid from the surgical region. 
As the remaining pancreas tissue is preserved, another 
advantage of it is that the pancreas endocrine function 
is not disrupted, and spleen function is protected. 
Additionally, as this procedure is simple, fast and 
less invasive in hemodynamically unstable patients, it 
may be accepted as a reasonable treatment option. It 
provides treatment opportunities in the early period 
for patients who will receive adjuvant chemotherapy.

The disadvantages of external wirsungostomy 
include that pancreatojejunostomy may require 
elective reconstruction. Upon observing that there 
was no yield from the wirsungostomy catheters in 
five of our patients, the catheters were removed. These 
patients without pancreatojejunostomy reconstruction 
were followed-up asymptotically. Ma et al reported 
two similar cases[33]. In these five patients, there 
was no finding of pancreatitis, intraabdominal fluid 
collection, pseudocyst or peritonitis. This implies that 
an internal fistula may form between the pancreatic 
duct and the bowels during this process. However, 
to confirm this and make sure of the underlying 
mechanism, studies with more patients are needed.

In one other patient of ours, as the yield from 
the drainage catheter did not decrease, elective 
reconstruction of pancreatojejunostomy was carried 
out, and the follow-up of the patient continued 
without any early or late complications.

In the study by Paye et al, external wirsungostomy 
was applied on 12 patients due to grade-C PPF, and 
elective reconstruction of pancreatojejunostomy was 
applied on nine of these patients. The postoperative 
mortality rate was reported as 12%[29].

In the study by Wronski et al, for grade-C PPF, 
simple drainage in 16 patients, CP in 17 patients 
and external wirsungostomy in 10 patients were 
applied. The mortality rates were reported as 56.3% 
for simple drainage, 47.1% for CP and 50% for 
external wirsungostomy[34]. Ribero et al[32] reported 
nine patients on whom external wirsungostomy 
was applied who had no postoperative mortality. 
Similarly, there was no postoperative mortality in our 
study. This positive outcome is dependent on close 
and careful monitoring of patients who have grade-C 
PPF and making the re-laparotomy decision before 
multi-organ failure develops in patients. We think that 
the main factor predicting mortality is dependent on 
the presence of organ failure before re-operation.

Our study had some limitations. First of all, as it 
was a retrospective study, randomization could not be 
performed. Second of all, it did not include a group 
for another pancreas-protective procedure to make 

a comparison. It was a good option to compare the 
results with the patient group who received a different 
approach. However, we did not find it appropriate to 
use the follow-up methods and data of the surgical 
teams in this patient group before our gastroenterology 
surgery clinic was established. As the number of cases 
was low, it is needed to confirm these results with a 
larger sample and define other possible outcomes that 
will not show a significant difference from our study. 
On the other hand, the results are promising and seem 
to be effective in terms of a damage control surgery.

CONCLUSION
Although the current literature has proposed 

several different surgical treatment options for grade-C 
pancreatic fistula after PD, the difficulty in clinical 
management continues. Patients with PPF should be 
closely monitored, and the re-laparotomy decision 
must be made before multi-organ failure develops. In 
critical patients who are hemodynamically unstable, 
during emergency re-laparotomy, CP should only 
be preferred in cases with pancreatic necrosis and 
situations where pancreas-protective procedures 
are technically not possible, and it should not be the 
first treatment option. Additionally, the usefulness of 
aggressive surgery against the risk of postoperative 
morbidity and mortality is questionable. For this 
reason, simple, less invasive pancreas-protective 
procedures with shorter operation times should be 
preferred. It is difficult to determine which procedure 
is the most suitable. The final decision needs to be 
dependent on the experience and preference of the 
surgeon. According to our clinical results, in grade-C 
PPF, external wirsungostomy may be preferable with 
its acceptable morbidity and mortality rates, and it may 
be categorized as a life-saving procedure in emergency 
re-laparotomy.
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Objective: Chronic obstructive pulmonary disease (COPD) 
is an inflammatory disease associated with physical 
disability and various comorbidities. The disease often 
leads to musculoskeletal weakness and may be associated 
with the prevalence of osteoarthritis (OA). Here, we aimed 
to investigate the prevalence of OA among patients with 
COPD and the relationship between COPD and OA.
Design: Cross-sectional study
Setting: Nationwide
Subjects: Participants (4324 men and 5499 women) who 
underwent pulmonary function tests, knee and hip 
radiography, and health surveys.
Intervention: Comparison of the prevalence of OA 
between patients with and without COPD, adjusted for 
age, body mass index, smoking status, hypertension, 

diabetes mellitus, dyslipidemia and occupation.
Main outcome measures: The odds ratios (ORs) and 95% 
confidence intervals (CIs) were used to determine the 
prevalence of OA in patients with COPD.
Results: The overall prevalence of COPD in Korea was 
1.6% (3.6% men; 0.1% women). The prevalence of OA 
among male patients with COPD was 11%, which is higher 
than that among those without COPD (6.6%). However, 
a significant difference in OA prevalence was not found 
between the COPD and non-COPD groups (OR: 1.50; 95% 
CI: 0.87-2.57).
Conclusion: The prevalence of OA was higher among 
males with COPD than among those without COPD; 
however, no significant relationship was found between 
the presence of COPD and the prevalence of OA.
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INTRODUCTION
Chronic obstructive pulmonary disease 

(COPD) is characterized by limited airflow and 
persistent respiratory symptoms; it results from 
exposure to harmful substances such as tobacco[1]. 
COPD is associated with chronic symptoms that 
lead to the development of physical disabilities, 
decreased quality of life, increased global disease 
burden and increased mortality rates[2]. COPD 
also affects various other diseases, such as 

cardiovascular disease, musculoskeletal disease, 
metabolic syndrome and mental illness[3]. Patients 
with COPD often develop musculoskeletal 
diseases associated with bone and muscle loss, 
such as osteoporosis, cachexia and muscle 
dysfunction. The evaluation of a patient with 
COPD involves an assessment of the patient’s 
ability to exercise; decreased muscle strength 
resulting from a decreased ability to exercise can 
lead to musculoskeletal disorders[4].
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Osteoarthritis (OA) is the most commonly 
encountered musculoskeletal disease among the 
elderly and primarily begins with degenerative 
changes in the cartilage and progresses to bone damage 
and weakening of the surrounding muscles and 
ligaments[5]. Damage to the cartilage, bone and muscle 
may lead to the development of chronic pain and joint 
deformation which, in turn, leads to the development 
of physical disabilities and increased disease burden. 
OA is also closely related to diseases other than 
musculoskeletal disorders, including cardiovascular 
disease, metabolic syndrome and mental illness[6,7].

As both OA and COPD are associated with chronic 
symptoms, physical disabilities, various other diseases 
and high medical cost burdens, investigating the 
association between them is important for improving 
the patients’ quality of life[8]. In addition, as irreversible 
organ structural changes are noted in patients with 
these diseases, management of both diseases is 
important. OA and COPD cause inflammation of the 
joints and lungs, respectively; however, factors related 
to systemic inflammatory responses, such as levels 
of reactive oxygen species and tumor necrosis factor 
(TNF)-α, are also increased in both diseases[9,10]. Reactive 
oxygen species increase with age and TNF-α is a pro-
inflammatory cytokine involved in the inflammatory 
process. Since both OA and COPD are more common 
in older individuals and are characterized by chronic 
inflammation, the two disorders may be related. 
Previous studies have reported a high prevalence of 
OA among patients with COPD[11]. However, to the best 
of our knowledge, COPD studies based on diagnostic 
criteria (e.g., pulmonary function tests [PFTs] results, 
symptoms and medical histories), and OA studies 
based on symptoms and radiological findings have 
not been conducted to date. In addition, risk factors, 
such as age, are common between the diseases; hence, 
whether COPD is associated with a high prevalence of 
OA remains unclear. The prevalence of both COPD and 
OA increase with age, and their prevalence and disease 
characteristics vary according to sex. The prevalence 
and mortality rates associated with COPD are higher 
among men than among women, but exacerbations 
are more commonly observed in women[12]. The 
prevalence of OA, predominantly in the knee joint, is 
higher among women than among men; women also 
present with more severe pain and greater functional 
decline. Men are more likely to develop cervical spine 
disorders, and the incidence of mental disorders is 
higher among men[7,13,14]. Thus, the prevalence of OA 
among patients with COPD and the relationship 
between COPD and OA are expected to differ between 
the sexes. In this study, we diagnosed COPD on the 
basis of the PFT results, presence of chronic cough or 
sputum, and smoking status; OA was diagnosed based 

on chronic pain and the radiological evidence of joint 
space narrowing. We investigated the prevalence of 
OA among patients with COPD according to sex and 
assessed whether OA was significantly associated with 
COPD.

SUBJECTS AND METHODS
Study design and setting

We conducted a cross-sectional study using the 
2009-2013 Korea National Health and Nutrition 
Examination Survey (KNHANES) data. The 
KNHANES is a nationally representative, cross-
sectional survey administered to a sample of the 
non-institutionalized, civilian population of Korea[15]. 
Households were randomly selected for participation 
and were sampled using multi-stage stratifications 
based on geographical areas.

Participants
All KNHANES participants signed informed 

consent forms. This research was approved by the 
institutional review board of the authors’ government-
affiliated organizations (approval numbers: 
2009-01CON-03-2C, 2010-02CON-21-C, 2011-02CON-
06-C, 2012-01EXP-01-2C and 2013-07CON-03-4C). 
The survey was conducted in accordance with the 
principles of the Declaration of Helsinki 2000.

According to the 2009–2013 KNHANES data, 
radiography of the knee and hip joints was performed 
for participants >50 years and PFTs were performed 
for participants aged 40-80 years. A total of 10,576 
participants underwent knee or hip joint radiography 
and PFTs; among them, participants not completing the 
health survey were excluded. The final study sample 
included 9823 participants (4324 men; 5499 women).

Main variables and covariates
The participants with COPD were identified as 

follows: 1) those with forced expiratory volume in 1 
second/forced vital capacity <0.7; 2) those with chronic 
cough or sputum production for >3 months; and 3) 
those with a smoking history of ≥10 pack-years. PFTs 
were conducted using digital computed spirometry 
(Vyntus Spiro, Vyaire Medical, Nettawa, IL, USA) 
and repeated 3-8 times; chronic cough and sputum 
production and smoking history were evaluated using 
the participants’ self-reports.

Knee/hip OA was defined on the basis of symptoms 
and joint radiographic changes. Joint pain was self-
reported in response to the following question: “Have 
you experienced knee/hip pain for 30 or more days 
over the past 3 months?” The radiographic criterion 
was a knee/hip joint Kellgren-Lawrence grade of ≥2.

Sex, age, body mass index, smoking status, 
hypertension (HTN), diabetes mellitus (DM), 
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dyslipidemia, occupation and physical activity were 
considered potential confounding variables that 
affect the incidence of COPD and OA. According 
to the guidelines of the Korea Center for Disease 
Control and Prevention, the low-weight group 
comprised individuals with BMI <18.5 kg/m2, the 
normal-weight group included those with BMIs ≥18.5 
and <25 kg/m2; and individuals in the obese group 
had BMI ≥25 kg/m2. Each participant was classified 
a never-smoker, past smoker and current smoker. 
Among the current smokers, those who smoked <10, 
10-20 and >20 cigarettes/day were identified as light, 
moderate and heavy smokers, respectively[16-18]. HTN 
was defined as an average systolic blood pressure 
≥140 mmHg or a diastolic blood pressure ≥90 
mmHg or having a prescription for antihypertensive 
drugs. Participants assigned a pre-HTN status were 
those with systolic blood pressures ≥120 mmHg or 
diastolic blood pressures ≥80 mmHg without HTN. 
DM was defined as a fasting plasma glucose level 

≥126 mg/dL, DM diagnosed by a clinician, or having 
a prescription for oral hypoglycemic agents and/
or insulin. Impaired fasting glucose was defined 
as a fasting plasma glucose level ≥100 and ≤126 
mg/dL, without a DM diagnosis. A diagnosis of 
dyslipidemia was based on total cholesterol levels 
≥200 mg/dL, triglyceride levels ≥150 mg/dL, high-
density lipoprotein cholesterol levels <40 mg/dL 
(men) or <50 mg/dL (women), or current use of any 
anti-dyslipidemia drugs. Based on the International 
Standard Classification of Occupations, occupations 
were clustered as follows: white-collar for managers 
and professionals; pink-collar for clerks and service/
sales workers; blue-collar for craft/trade workers, 
machine operators, assemblers and elementary 
manual workers; green-collar for agricultural/
fishery workers; and soldiers[19]. Physical activity 
was classified as intense (≥20 min/session, ≥3 times/
week), moderate (≥30 min/session, ≥5 times/week) 
and walking (≥30 min/session, ≥5 times/week).

Characteristic
COPD

(n =154)
Non-COPD

(n=4170) P-value
n % n %

Age (years)
50–59
60–69
70–79

Obesity
Underweight
Normal
Obese

Smoking status
Never
Past
Light
Moderate
Heavy

Hypertension
Normal
Prehypertension
Hypertension

Diabetes mellitus
Normal
Impaired fasting glucose
Diabetes mellitus

Dyslipidemia
Occupational cluster

None
White-collar
Pink-collar
Blue-collar
Green-collar
Soldier

Physical activity
Intense
Moderate
Walking

Osteoarthritis

38
54
62

4
102
48

0
84
 0
23
47

40
47
67

73
44
37
86

0
12
39
57
39
7

22
13
65
17

24.7
35.1
40.2

2.6
66.2
31.2

0.0.
54.6
0.0
14.9
30.5

26.0
30.5
43.5

47.4
28.6
24.0
55.8

0.0
7.8
25.3
37.0
25.3
4.6

14.3
8.4
42.2
11.0

1685
1504
981

89
2667
1414

673
2191
201
460
645

938
1140
2092

2089
1273
808
2446

6
679
1149
1524
746
66

684
411
1764
275

40.4
36.1
23.5

2.1
64.0
33.9

16.1
52.5
4.8
11.1
15.5

22.5
27.3
50.2

50.1
30.5
19.4
58.7

0.1
16.3
27.6
36.5
17.9
1.6

16.4
9.9
42.3
6.6

<0.001

0.742

<0.001

0.264

0.359

0.506
0.002

0.579
0.679
1.000
0.047

Table 1: Demographic characteristics of male participants with and without chronic obstructive pulmonary disease (COPD; n =4324)
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Statistical analysis
We calculated the odds ratios (ORs) and 95% 

confidence intervals (CIs) for knee/hip OA in 
accordance with the presence of COPD. A logistic 
regression model was used to assess the association 
between COPD and knee/hip OA, adjusting for age, 
obesity, smoking status, HTN, DM, dyslipidemia, 
occupational type and physical activity. SPSS (ver. 
23.0, SPSS, Chicago, IL, USA) was used for all 
statistical analyses; a P-value ≤0.05 was considered 
significant.

RESULTS
The overall prevalence of COPD among the 

study participants was 1.6%. Of the 4324 men, 154 
(3.6%) met the COPD definition; however, only 3 
(0.1%) of the 5499 women satisfied the definition. 
The overall prevalence of OA was 13.3% (6.8% 
men; 18.5% women). The prevalence of OA was 
11% among men with COPD and 6.6% among men 
without COPD; OA was not observed in the three 
female patients with COPD.

Model Crude Adjusted*

Outcome OR 95% CI OR 95% CI

Osteoarthritis 1.76 1.05–2.95 1.50 0.87–2.57

Table 2: Odds ratios (ORs) and 95% confidence intervals (CIs) 
for the development of osteoarthritis in men with chronic 
obstructive pulmonary disease

*Adjusted for age, obesity, smoking status, hypertension, 
diabetes mellitus, dyslipidemia, occupation and physical activity

Table 1 shows the demographic characteristics, 
according to the prevalence of COPD, of the male 
participants. The participants with COPD were 
older than those without COPD, and their smoking 
frequency was significantly higher. The white-collar 
occupational cluster was less commonly noted in 
the COPD group than in the non-COPD group. 
Moreover, individuals classified as soldiers or in 
the blue- and green-collar occupational clusters 
were more commonly found in the COPD group 
than in the non-COPD group. As only three women 
were identified as having COPD in this study, we 
did not analyze the prevalence of OA in the female 
population of the cohort.

In the crude analysis model, the prevalence of OA 
was significantly higher in the COPD group than in 
the non-COPD group (OR: 1.76; 95% CI: 1.05-2.95). 
However, significant difference in the prevalence of 
OA was not observed between the two groups, after 
adjusting for the confounding variables (OR: 1.50; 95% 
CI: 0.87-2.57; Table 2).

DISCUSSION
Chronic inflammation is noted in patients with 

COPD (lungs) and in those with OA (joints). This 
chronic inflammation leads to the secretion and 
activation of various inflammatory response-related 
substances, including pro-inflammatory cytokines 
that are associated with other chronic inflammatory 
diseases[20]. In patients with COPD, sputum and 
peripheral blood TNF-α levels are increased, compared 
to those in healthy individuals; such increases are 
associated with cachexia or skeletal muscle apoptosis 
in some severe diseases. TNF-α also activates 
nuclear factor-κB, which amplifies the inflammatory 
response[10]. In addition, the levels of interleukin (IL)-
17 increase in the sputa and airways of patients with 
COPD[21]. IL-1β and TNF-α are the key cytokines that 
are active during the more advanced stages of OA 
and play crucial roles in osteophyte formation. IL-6 
activates and enhances the inflammatory response. 
The IL-17 level is also elevated in the sera and synovial 
fluids of patients with OA; consequently, the synthesis 
of proteoglycans is inhibited in these individuals[22]. 
As noted in previous studies, this study showed 
that the prevalence of OA was higher among men 
with COPD than among those without COPD[11]. 
However, because COPD and OA share various risk 
factors, COPD does not have a significant association 
with the high prevalence of OA. Therefore, OA and 
COPD may exist independently. In the present study, 
the prevalence of OA among women was more than 
double that observed among men. However, only three 
participants in our study had COPD, also indicating 
that OA and COPD can exist independently.

This study estimated the overall prevalence of 
COPD in Korea to be 1.6%. This is lower than the 
prevalence of 5-13% reported in other studies[23-25]. 
Most previous studies defined COPD using only 
the spirometer criteria (forced expiratory volume 
in 1 second/forced vital capacity <0.7); however, we 
suggest that individuals presenting with chronic 
coughs and sputa, with a history of smoking, should 
be included in the COPD definition; therefore, the 
prevalence of COPD was lower in this study. The 
prevalence of COPD in our study was similar to that 
reported in a study that defined COPD using chronic 
sputa, dyspnea and spirometry results as indicators[26]. 
In our study, COPD was defined using the patient’s 
smoking history, chronic symptoms and PFT results; 
thus, our criteria were close to those defined by 
the Global Initiative for Chronic Obstructive Lung 
Disease classification[27]. In a previous study that used 
a national sample cohort from Korea’s National Health 
Insurance Service, the overall prevalence of COPD 
was 2.4%, which was also higher than that reported in 
this study. However, the prevalence of COPD among 
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men was 3%, which was lower than that noted in this 
study[28]. In the present study, the prevalence of COPD 
among female participants was 0.1%, possibly because 
93.5% of the female participants were never-smokers 
and were not classified as having COPD. The low 
prevalence of COPD among female participants seems 
to have decreased the overall prevalence of COPD. 
In a previous study, only patients who had visited 
the clinic because of symptoms were diagnosed as 
having COPD based on their PFT results. However, in 
this study, PFT was also performed outside the clinic, 
and the prevalence of COPD was higher among male 
participants.

The prevalence of COPD increased with 
advancing age; patients in the COPD group were 
significantly older than those in the non-COPD 
group. Considering that the strongest risk factor for 
OA is age and that advancing age is also a risk factor 
for COPD, the prevalence of OA among patients 
with COPD was anticipated to be high. Occupational 
classifications also showed significant differences in 
COPD[19]. Although individuals involved in certain 
occupations may be exposed to toxic substances that 
are associated with COPD development, resulting 
in an increased prevalence of COPD, differences in 
the smoking status among the occupational clusters 
may also account for the differences. In a previous 
study, the prevalence of OA was lower among white-
collar workers and higher among blue- and green-
collar workers[19], mimicking the COPD pattern. The 
high prevalence of OA in the COPD group may have 
been affected by the patients’ occupational clusters 
after exposure to the common risk factors for the 
development of OA and COPD.

Smoking, a critical risk factor for COPD, 
has been shown to either not be related to OA 
development or associated with a reduced OA 
risk[29,30]. Nevertheless, the prevalence of OA 
was high among COPD patients, suggesting that 
various factors, such as physical activity, may also 
contribute to its prevalence. In patients with COPD, 
physical activity is restricted; thus, these patients 
cannot exercise easily, resulting in weakening of the 
muscles and skeleton[31]. Physical disabilities and 
weaknesses are expected to be associated with OA. 
However, in this study, there were no differences in 
physical activity between the participants with and 
without COPD. This may be due to inflammation-
related factors in both the lungs and joints, such as 
oxidative stress or carboxyhemoglobin levels[9,10,32]. 
The prevalence of OA among patients with COPD 
was significantly higher than among those without 
COPD, suggesting that the coexistence of the two 
diseases should be considered during the diagnosis 
of each disease. Nevertheless, we did not find a 

significant association between OA and COPD, after 
adjusting for the participants’ smoking statuses, 
which would be the examined risk factor that was 
most relevant to COPD. Although systemic factors 
such as inflammatory cytokines affect OA and COPD, 
both diseases cause localized inflammation in their 
respective target organs. This is thought to explain 
the absence of an independent association between 
OA and COPD, indicating that localized treatment 
of each disease, such as intra-articular injection or 
surgery for OA and inhalant therapy for COPD, may 
be more effective than systemic treatment.

This study has some strengths. First, this study 
was based on authoritative, nationwide data; thus, 
it presented the diagnoses of COPD and OA in the 
Korean population and recorded data useful for 
determining the prevalence of both diseases and 
their relationship. As the sample was taken from 
the entire population, using a multi-level cluster 
probability sampling method, it represents the 
general population of Korea. Second, COPD was 
defined using chronic symptoms and smoking status 
as well as PFT results, and OA was defined based 
on both symptoms and radiological findings. These 
definitions included both objective examinations and 
symptomatic criteria. Third, spirometry and plain 
radiography were performed by trained technicians 
and conducted using the same equipment. The 
review center reviewed all spirometry data and 
provided feedback to the technicians, and data from 
participants with two or more adequate spirometric 
curves were analyzed[33]. Radiographs were read by 
two radiologists who worked at a university hospital, 
and the final radiological grade was decided by one 
examiner[34]. Fourth, various confounding factors 
that may affect COPD and/or OA, including smoking 
status, were included in the adjustments.

This study is limited by cross-sectional design 
that prevented the determination of a causal 
relationship between COPD and OA. However, 
because a significant relationship between the 
two diseases was not observed, assessing a causal 
relationship was not important. Additionally, the 
number of female participants with COPD was 
too small to allow for the analysis of a relationship 
between COPD and OA among women. The low 
prevalence of COPD among women is believed to 
be due to the low frequency of smoking among the 
female participants. Approximately 10% of patients 
with COPD were nonsmokers. In addition to direct 
smoking, second-hand smoking; inhalation of 
noxious vapors, gases or dust; and less frequently, 
hereditary alpha-1 antitrypsin deficiencies are 
COPD risk factors[35]. In addition to physical activity 
and obesity, OA is affected by joint structure, 



December 2023341

malalignment and trauma; however, an investigation 
of these factors was not conducted[36]. Finally, the 
disease durations or severities of COPD and OA 
were not considered; the medications used in the 
treatment of the diseases were also not examined.

CONCLUSION
The prevalence of COPD in Korea was found to 

be 1.6% and was higher among men than among 
women. The prevalence of OA was higher in male 
participants with COPD than in those without COPD. 
However, a significant relationship was not observed 
between the presence of COPD and the prevalence 
of OA. Both OA and COPD are affected by various 
factors; since the associated comorbidities, including 
anemia and osteoporosis, are diverse, further large-
scale studies that include these factors are needed.
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The impact of endovascular thrombectomy on patients 
with a low initial Alberta Stroke Program Early Computer 
Tomography Score (ASPECTS) remains controversial. In this 
report, we describe the case of a patient in whom endovascular 
thrombectomy prior to decompressive craniectomy in 

acute ischemic stroke with a low ASPECTS had a favorable 
outcome, recovering to functional independence (modified 
Rankin Scale = 2) after 90 days. We also discuss the clinical 
benefits of thrombectomy in acute ischemic stroke patients 
with even low ASPECTS.

KEY WORDS: acute ischemic stroke, collateral circulation, decompressive craniectomy, endovascular thrombectomy, 
low Alberta stroke program early computer tomography score

Case Report

INTRODUCTION
Endovascular thrombectomy (EVT) is beneficial 

for patients with acute ischemic stroke caused by 
an occlusion of the proximal anterior circulation[1]. 
However, this benefit is based on common inclusion 
criteria of previous trials, which apply to patients 
with an Alberta Stroke Program Early Computed 
Tomography Score (ASPECTS) of 6 or higher; 
hence, the American Heart Association recommends 
mechanical thrombectomy in acute stroke patients 
with an ASPECTS of >5[2]. The SWIFT-PRIME and 
ESCAPE trials used an ASPECTS of ≤5 determined 
from baseline non-contrast computed tomography 
(CT) images as an exclusion criterion. The treatment 
recommendations of the American Heart Association/
American Stroke Association in 2015 (Class I; level 
of evidence A) also defined an ASPECTS of ≤5 
as unfavorable[3]. Other studies have defined an 
ASPECTS of ≤6 as unfavorable[4,5]. However, few actual 
data that indicate the effects of vessel recanalization 
on patients with a lower ASPECTS exist[1,6-10]. The 

potential clinical benefit or harm of mechanical 
thrombectomy in patients with a low initial ASPECTS 
therefore remains a controversial subject[8,11-13]. We 
describe here a case of EVT prior to decompressive 
craniectomy (DC) in acute ischemic stroke with low 
ASPECTS and discuss the reasons for a good clinical 
outcome (i.e., improvement of modified Rankin Scale 
(mRS) score from 0 to 2).

CASE REPORT
A 60-year-old woman who had a history of 

atrial fibrillation was admitted to our hospital with 
slurred speech and paralysis on the left side, which 
began 30 minutes before hospitalization. Neurologic 
examination revealed dysarthria, left gaze paralysis, 
left facial paralysis, left hemiplegia, a positive 
Babinski sign and a muscle power of the left limb 
of grade 0. Her National Institutes of Health Stroke 
Scale score was 14/42. Brain CT images showed low-
density shadows in the right middle cerebral artery 
region (Figure 1). Her ASPECTS was 4/10. She then 
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underwent brain digital subtraction angiography 
(DSA), which showed no abnormalities in the left 
internal carotid artery (ICA) or basilar artery (Figure 
2A, 2B) but showed occlusion of the right ICA (Figure 
2C). DSA also showed the right anterior cerebral 
artery collateral through the anterior communicating 
artery (Figure 2A) and the right middle cerebral 
artery collateral through the branch of the right 
posterior cerebral artery (Figure 2B). On the basis 
of the collateral circulation grading system from the 
American Society of Interventional and Therapeutic 
Neuroradiology/American Society of Interventional 
Radiology (ASITN/SIR), the class of leptomeningeal 
compensation is evaluated as grade 0 to 4. This 
patient’s ASITN/SIR score was 2/4. Although her 
ASPECTS was low, the time from onset was short 
and the collateral was acceptable. After signing a 
written informed consent, we performed EVT to open 
the occluded right ICA (thrombolysis in cerebral 
infarction (TICI) scale score of 2b) (Figure 2D). 
The onset-to-recanalization time was 120 minutes. 
Immediate postoperative examination of the nervous 
system showed no changes. However, on the first 
day after surgery, the patient’s level of consciousness 
declined. Re-examination by head CT showed 
swelling of the right cerebral hemisphere, a large-area 
hypodensity shadow accompanied by a hyperdensity 
shadow, and a midline shift (Figure 3). The patient was 
immediately subjected to neurosurgery and DC was 
performed. After one month of systemic treatment, 

the weakness of the left limb improved and neurologic 
examination revealed that her left limb increased to 
grade 2 from grade 0 at the onset. Brain CT performed 
after 90 days showed that the low-density shadow of 
the right middle cerebral artery blood supply area has 
formed a stroke sac (Figure 4). The patient achieved 
functional independence with mRS of 2 after 90 days, 
which is a considerable improvement from mRS of 5 
at the onset.

DISCUSSION
In the meta-analysis of Highly Effective 

Reperfusion evaluated in Multiple Endovascular 
Stroke Trials collaborators, a low baseline 
ASPECTS is strongly associated with low rates of 
favorable outcome[1]. However, neurosurgeons and 
interventional neuroradiologists need to decide 
every day whether to treat patients with acute stroke 
and large necrotic cores, and patients in the real 
world are not always the ideal “trial” candidates for 
thrombectomy. These patients were treated during 
the re-ventilation time window and had accessible 
blood clots for thrombectomy. There is no standard 
guideline available for this condition. Although 
there are various reasons for treating these patients, 
such as younger age, a short interval after the onset 
of symptoms, or the specific desires or wishes of 
family members, the decision to treat still depends 
on the patient’s personal factors and the experience 
of the interventional neuroradiologist on duty. In our 

Figure 1: CT images of 60-year-old female with cerebral infarction at one-hour onset. Findings: Unenhanced brain CT imaging, axial section 
at level of basal ganglia on left image and at supraganglionic level on right image. There is hypodensity in the insular cortex, M1, M2, M4, 
M5, and M6 regions on the left side, resulting in ASPECTS of 4. 
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current case, the patient had a good prognosis, and we 
analyzed the following three factors: (1) the onset-to-
recanalization time of the patient was short (120 min) 
and we successfully opened the occluded right ICA 
(TICI scale 2b); (2) the collateral circulation was good; 
and (3) DC was timely. Mourand et al demonstrated 
that endovascular therapy can safely and efficiently 
be applied to patients with ischemic stroke with an 
ASPECTS of ≤5 on admission (based on diffusion-

weighted imaging findings and radiological-clinical 
mismatch). These patients should not automatically 
be excluded from receiving EVT, especially if they 
are aged <70 years[7]. When chosen carefully, patients 
with core infarcts on brain CT images involving the 
basal ganglia or multiple territories (ASPECT ≤6) 
at presentation can achieve good clinical outcomes, 
similarly to patients who had an entirely reversible 
penumbra at presentation[14]. Desilles et al described 

Figure 2: DSA images of 60-year-old female with cerebral infarction. Findings: DSA showed no abnormalities in the left ICA, the right 
anterior cerebral artery collateral through the anterior communicating artery (Fig. 2A) or the basilar artery (BA), which is the right middle 
cerebral artery collateral through the branch of the right posterior cerebral artery (Fig. 2B). The patient’s ASITN/SIR score was2/4. DSA also 
showed occlusion of the right ICA (Fig. 2C), and endovascular thrombectomy was performed to open the occluded right ICA (TICI scale 2b) 
(Fig. 2D). Onset-to-recanalization time was 120 minutes. 

Endovascular thrombectomy prior to decompressive craniectomy in acute ischemic stroke with low... 
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a positive although non-significant trend towards 
better functional outcome (23.1% vs 9.5%), lower 
mortality rate (45.7% vs 57.1%), and lower rate of 
sICH (23.9% vs 45.5%) in successfully reperfused 
patients compared with non-reperfused patients 
of the diffusion-weighted imaging-ASPECTS 0-4 
subgroup[15]. Broocks et al demonstrated that in 
stroke patients with large vessel occlusion and a 
low initial ASPECTS of 5, vessel recanalization was 
associated with substantially reduced ischemic brain 
water uptake on early follow-up[9]. The observed 
effect of vessel recanalization on edema progression 
was directly related to favorable effects on clinical 

endpoints with a decreased rate of malignant 
infarctions and improved mRS scores[9]. The results 
encourage prospective studies on the robust potential 
benefits of EVT in patients with a low ASPECTS[9]. 
The patient’s age in this case was 60, and there were 
no other high-risk factors other than atrial fibrillation, 
and the brain CT images showed that there was 
still no low-density shadow in the basal ganglia at 
presentation. Moreover, the onset time of the patient 
was short (30 min) and we successfully opened the 
occluded right ICA (TICI scale score of 2b), which 
was one factor for the good outcome. On the other 
hand, collateral status may be relevant to the clinical 

Figure 3: CT images of 60-year-old female with cerebral infarction one day after surgery.

Figure 4: CT images of 60-year-old female with cerebral infarction three months after onset.
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outcome in acute ischemic stroke patients, despite 
an initially low ASPECTS of ≤5[16]. Moreover, poor 
intracranial collaterals were directly associated with 
aggravated edema formation and impaired clinical 
outcome, whereas better collaterals attenuated 
ischemic brain edema with improved outcome[16]. 
Broocks et al demonstrated that collateral status could 
serve as a selection criterion for the treatment of low-
ASPECTS patients[16]. In the current case, the DSA also 
showed the right anterior cerebral artery collateral 
through the anterior communicating artery and the 
right middle cerebral artery collateral through the 
branch of the right posterior cerebral artery (Figures 
3 and 4). The patient’s ASITN/SIR score was 2, which 
maybe another factor for the patient’s good prognosis. 
However, Göttsche et al demonstrated that even 
successful EVT does not exclude all patients from life-
threatening postsurgical clinical courses requiring 
decompressive craniectomy[17]. The outcome of EVT 
depends on various factors. In addition to the timing 
and success of the revascularization, some patients 
also experience very early severe infarct edema, which 
is not reversible despite thrombectomy[18,19]. Göttsche 
et al also demonstrated that the clinical parameters of 
patients who had undergone thrombectomy prior to 
surgery did not differ from those of patients without 
EVT. Furthermore, an endovascular treatment 
performed prior to craniectomy did not lead to a 
delay of the surgery as there were no significant 
differences in the timing of the operation between 
patient groups[17]. Therefore, timely DC in this case is 
very important, and endovascular treatment did not 
lead to a delay of DC.

CONCLUSION
By choosing carefully and treating properly, we can 

expect patients with low ASPECTS to achieve good 
clinical outcomes.
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Coronavirus disease 2019 (COVID-19) is a pandemic that 
affects people around the world. Among those affected are 
pregnant women, a particularly worrisome group who can 
show various clinical presentations of COVID-19. In this 
case, a woman at 33 weeks of gestation was admitted to the 
hospital with abdominal pain and shortness of breath. She 
had a seizure in the hospital inpatient clinical follow-up, and 
she was taken for an emergency cesarean section. Magnesium 
sulfate infusion was started during and after cesarean section 
due to the pre-diagnosis of eclampsia. After the postoperative 
diagnosis of COVID-19, hydroxychloroquine treatment 

was administered. The patient had a second seizure on the 
fifth postoperative day. After neurological examination and 
cranial MR venogram imaging, a thrombus in the upper 
sagittal sinus was revealed. Due to continuing uncontrolled 
seizures, she was intubated and started on lopinavir, 
ritonavir and enoxaparin treatment. The patient received 
COVID-19 plasma therapy and was later weaned. As a result, 
being aware of the increased rate of thromboembolic events 
in pregnant women who are positive for COVID-19 is of 
vital importance to reach differential diagnoses in complex 
clinical cases.

KEY WORDS: COVID-19, pregnancy, seizure, thrombosis

Case Report

INTRODUCTION
The new coronavirus infection that emerged in 

Wuhan City, China in December 2019 quickly spread 
all over the world and turned into a pandemic with 
massive public health impact[1]. This ribonucleic acid 
virus, which was isolated as a factor, was first named 
as Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2) and then as Coronavirus Disease-19 
(COVID-19). Symptoms were fever, cough, fatigue, 
myalgia and dyspnoea. It was observed that it could 
develop slowly, as well as rapidly and severely, 
leading to pneumonia[2,3]. According to data obtained 
from small case series and case reports, pregnancy and 
delivery do not increase susceptibility to COVID-19 
infection and do not aggravate clinical presentations 
of COVID-19[4]. However, COVID-19 has been shown 
to increase pregnancy-related complications such 

as miscarriage, preeclampsia, emergency cesarean 
operation and preterm delivery[5]. In addition to these 
complications, the tendency to thrombosis increases 
during pregnancy. Intravascular inflammation rate 
increases secondary to infection and thrombosis in 
pregnant women. These risks are higher in pregnant 
women who contract COVID-19[6]. In this case report, 
the clinical characteristics of a pregnant woman 
diagnosed with COVID-19 positively complicated by 
superior sagittal sinus thrombosis (SSST) is shared. 

CASE REPORT
A primigravid female patient at the age of 25 at the 

33rd week of pregnancy (according to the first day of her 
last menstrual period) was admitted to the emergency 
service of Health Sciences University Samsun Training 
and Research Hospital with complaints of abdominal 
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pain and shortness of breath. Since her husband tested 
positive for COVID-19 and her body temperature was 
38.2 °C, a nasopharyngeal sample was taken from 
the patient with a swab to detect possible COVID-19. 
The patient was isolated and hospitalized until 
the results were known. The reverse transcription 
polymerase chain reaction (RT-PCR) test result of the 
nasopharyngeal specimen was positive for COVID-19. 
According to the results of the routine blood test dated 
April 16, 2020, hemoglobin level was 8.8 mg/dL (↓), 
white blood cell count was 10.9x109/L (↑), C-reactive 
protein level was 47.1 mg/dL (↑) and fibrinogen was 567 
mg/dL (↑). Serum biochemistry, blood tests measuring 
blood coagulation profile (prothrombin time, partial 
thromboplastin time and international normalization 
ratio), and urine analysis were normal. Arterial blood 
pressure was found to be 140/100 mmHg. During her 
inpatient follow-up in the clinic, the patient had a 
tonic-clonic seizure. 

After the seizure, the patient was taken for an 
emergency cesarean operation. A baby girl weighing 
2349 grams were delivered. The baby’s Apgar score was 
seven in the first minute and eight in the fifth minute. 
During the operation, 4 g of magnesium sulfate was 
given intravenously to the mother for 10 minutes. Due 
to the pre-diagnosis of eclampsia, magnesium sulfate 
treatment was continued as an infusion at a dose of 
2 g/hour. Postoperative computed thorax tomography 
(CT) of the patient with dyspnea was planned. CT 
evaluation revealed increased density and ground-
glass opacities suggestive of COVID-19 pneumonia 
in the lower and posterior zones of both lungs 
(Figure 1). The treatment was started with 2 x 200 mg 
hydroxychloroquine orally. 

On the fifth postoperative day, the patient had 
another seizure. Despite intravenous administration 
of 10 mg diazepam, seizure control could not be 
achieved and therefore the patient was intubated. 
The patient was transferred to the intensive care unit 
(ICU). Treatment was continued with lopinavir 400 
mg/ ritonavir 100 mg. In her examination, there was 
no obvious pathological finding of the neurological 
system. Cranial CT followed by cranial magnetic 
resonance imaging and MR venogram was performed 
to reveal the etiology of the seizures. Imaging 
procedures revealed superior sagittal sinus thrombosis 
(Figures 2 and 3). To treat thrombosis, subcutaneous 
2x1 enoxaparin 6000 U/l treatment was initiated. To 
control the seizures, 100 mg of levetiracetam and 25 
mg of quetiapine fumarate were administered. There 
was no history of coagulopathy in the patient or 
family. Abnormal laboratory findings obtained from 
the tests performed in the intensive care unit on April 
22, 2020, hemoglobin of 8.8 mg/dL (↓),white blood 
cell count of 15.8x109/L (↑) and D-dimer of 6.78 ng/
mL (↑). After the third day of intubation, the patient 
was extubated because of the clinical findings that 
improved. However, after weaning, the patient’s 
breathing deteriorated again. To improve respiratory 
functions, immune plasma was applied to the patient 
from the person who had COVID-19. After plasma 
treatment, the patient was successfully weaned. After 
four days of treatment with 10 L/m nasal oxygen, the 
patient was transferred from the ICU to the COVID-19 
clinic. Three days after she was transferred from the 
ICU, C-reactive protein, fibrinogen and D-dimer levels 
decreased to normal limits. Laboratory findings of the 
patient are summarized in Table 1.

Figure 1: Chest computerized tomography displaying dependant 
densities and ground-glass opacities in lower and posterior sites 
of lung.

Figure 2: Brain magnetic resonance venogram showing superior 
sagittal sinus thrombosis.
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RT-PCR test was repeated on the 14th day of 
hospitalization. The test was negative for SARS-
CoV-2. RT-PCR test of her baby was also negative. 
For this case, it has been shown that SARS-CoV-2 has 
no vertical transmission. The patient was discharged 
when the patient’s treatment was completed and his 
clinical condition and laboratory tests returned to 
normal levels. 

There is no history of coagulopathy in the patient 
or family. In laboratory tests, normal results of anti-
cardiolipin antibody (IgM=6.1 U/mL, IgG=5 U/
mL), anti-phospholipid antibody (negative), lupus 
anticoagulant (35 seconds), anti-thrombin-3 ( 95%), 
Factor V Leiden (negative), prothrombin gene 
mutation (negative), protein C (80 U/dL) and protein 

Laboratory findings variable
Laboratory findings value

At admission to hospital
(16.04.2020)

In ICU
(22.04.2020)

Three days after discharge 
from ICU (29.04.2020)

Hb (mg/dL)
WBC (x109/L)
Neutrophil count (x109/L)
CRP (mg/dL)
Urea (mg/dL)
Creatinine (mg/dL)
ALT (U/L)
AST (U/L)
PT (seconds)
aPTT (seconds)
INR
Fibrinogen (mg/dL)
D-Dimer (ng/mL)

8.8(↓)
10.9(↑)
9.3(↑)
47.1(↑)

15.2
0.44(↓)

12.9
7.6

10.95
19.95
0.95

567(↑)
4.81(↑)

8.8(↓)
15.8(↑)
14.1(↑)
60(↑)

22
0.7
15
10

11.4
24.5

1
249

6.78(↑)

8.4(↓)
8.3
6.4
4.75
29

0.4(↓)
18
20

12.3
18

1.08
181
0.4

ICU: intensive care unit; ALT: alanine aminotransferase; AST: aspartate aminotransferase; aPTT: activated partial thromboplastin 
time; CRP: C-reactive protein; CVST: cerebral vein sinus thrombosis; DIC: disseminated intravascular coagulopathy; ICU: intensive 
care unit; INR: international normalization ratio; WBC: white blood cell 

Table 1: Changes in patient’s laboratory findings in the timeline

Figure 3: Brain magnetic resonance imaging showing superior 
sagittal sinus thrombosis as delta sign in coronal view.

S (70U/dL) testing are shown. In this case, the cause of 
SSST is thought to be hypercoagulation in pregnancy 
aggravated by COVID-19.

DISCUSSION
COVID-19 can be complicated by a complication 

such as SSST, as noted in this case, apart from 
the typical and widely known development of 
pneumonia. Cerebral sinus venous thrombosis (CVST) 
is a very rare disease seen in 1 in 5 million people[7]. 
A retrospective study by Cantu et al reported that 
59% of CVST cases were pregnant or postpartum. In 
this study, the prothrombotic state due to hormonal 
effect during pregnancy and postpartum period 
was stated as the cause[8]. Some of the prominent 
symptoms of CVST in pregnancy and puerperium 
are headache (74%), seizure (50%), motor weakness 
(38%), coma (45%) and visual changes (24%)[9]. In this 
case, CVST is presented with a seizure. In a pregnant 
CVST case reported by Farzi et al, eclampsia was 
first considered as in this case, but when magnesium 
sulfate treatment failed, neuroimaging methods were 
applied. Similarly, the diagnosis was made as in this 
case[10]. It is thought that the current COVID-19 may 
contribute to CVST by affecting coagulation pathways 
in patients. Cytokine elevation and inflammatory 
changes triggered by SARS-CoV-2 infection can lead 
to serious complications, including disseminated 
intravascular coagulopathy. Coagulopathy may occur 
with the increase of D-dimer and fibrin degradation 
products, and changes in prothrombin time, partial 
thromboplastin time and platelet count can be seen[11]. 
In this case, D-dimer and fibrinogen levels increased in 
the early stages, but this increase returned to normal 
following COVID-19 and anticoagulant therapy. The 

A pregnant woman with COVID-19 complicated by superior sagittal sinus thrombosis 



KUWAIT MEDICAL JOURNAL 352December 2023

patient’s symptoms and clinical condition improved. 
CVST treatment should be arranged according 
to the patient’s clinical presentation, pregnancy 
and breastfeeding status. Enoxaparin is safe and 
effective as it does not cross the placenta and breast 
milk[7,9]. In this case, enoxaparin sodium 0.6 cc 2x1 
treatment was applied and a response was obtained. 
In the treatment of COVID-19, COVID-19 treatment 
guidelines emphasize that no drug has been proven 
to be completely safe and effective. In a cross-sectional 
study involving 48 COVID-19 patients by Ren et al, 
lower extremity deep vein thrombosis was detected at 
a rate of 85.4%[12]. In a case series by Cavalcanti[13] and 
colleagues and cases by Hughes et al[14], Klein et al[15] and  
Sugiyama et al[16],  cerebral venous thrombosis was 
reported in COVID-19 patients. Supportive therapy 
and isolation are recommended for patients requiring it. 
While there is no adequate evidence for the effectiveness 
of hydroxychloroquine treatment, in severe cases 
whose SpO2 <94%, remdesivir is recommended. The 
therapeutic effectiveness of lopinavir and ritonavir 
couldn’t be proven and not recommended for 
COVID-19 treatment. However, these studies had 
small sampling and no blindness.  There are insufficient 
data to recommend either for or against the use of 
COVID-19 convalescent plasma for treatment. Yet the 
safety of lopinavir and ritonavir is proven because 
they are used for human immunodeficiency virus 
infection in pregnant women. Also, the importance 
of thromboprophylaxis is highlighted in COVID-19 
treatment[17]. Hydroxychloroquine was administered 
first in this case because the clinical findings of the 
patient were not severe, but lopinavir and ritonavir 
were administered to the patient due to the severity 
of the disease after intubation. When the patient could 
not tolerate weaning, immune plasma therapy was 
administered and a response was obtained.

CONCLUSION      
In conclusion, COVID-19 can present different 

clinical situations in pregnant. Also, awareness of 
thromboembolic events in pregnancy with COVID-19 
is vital to make a differential diagnosis in complex 
clinical states.
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Successful treatment of a rare retroperitoneal necrotizing 
soft tissue infection due to cranial spread of necrotizing 

perianal infection in COVID positive patient: a case report

ABSTRACT
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Retroperitoneal necrotizing soft tissue infections (NSTI) are 
rare and a lethal disease. Delay in diagnosis and initiating 
treatment can lead to disastrous outcomes.
This is a case of a 38-year-old young COVID positive male 
with retroperitoneal NSTI possibly due to cranial spread of 
ischiorectal necrotizing infection by E.coli, Salmonella enterica 
and bacteroides. On presentation, patient had high grade fever 
with left flank pain for three days and perianal discomfort 
for 10 days. Laboratory evaluation of unexplained sepsis 
revealed leucocytosis and acute kidney injury. Emergency 
computerized tomography scan of the abdomen showed 
gas in soft tissue, tracking along left psoas muscle. Initial 
emergency perianal debridement for source control relieved 

sepsis, but not abdominal pain. After initial improvement, 
patient deteriorated again. Further serial debridements by 
lumbotomy without contaminating peritoneal cavity lead 
to improvement. Wound closure was achieved by negative 
pressure wound therapy (NPWT) and secondary closure.
Ischiorectal infection can spread to retroperitoneum, even 
in the absence of any definite fistulous connections. Once in 
preperitoneal space, it can spread rapidly to retroperitoneum 
and can cause profound sepsis. Early diagnosis, broad 
spectrum antibiotics and thorough debridement with 
adequate wound drainage can be lifesaving. NPWT can be 
very useful in patients with extensive wounds in COVID 
positive patients.

KEY WORDS: necrotizing soft tissue infections, negative pressure wound therapy, retroperitoneal

Case Report

INTRODUCTION
Necrotizing soft tissue infections (NSTI) are 

uncommon and life-threatening diseases. It is defined 
as infection and necrotizing changes within any layer of 
the soft tissue compartments[1]. Typical sites are lower 
extremities, abdomen and perineum[2,3]. Necrotizing 
fasciitis involving retroperitoneum is quite uncommon 
as per our knowledge. True risk factors for necrotizing 
fasciitis has not been identified, yet certain conditions 
more commonly associated with are injection drug 
abuse, diabetes mellitus, obesity, HIV infections and 
other causes leading to immunosuppression[4-6]. In a 
majority of cases with risk factors, type I infection – 
polymicrobial are common, while in young healthy 
male Type II, monomicrobial infections are more 
common[7]. Due to absence of specific signs and 

symptoms, it often leads to delay in diagnosis and poor 
outcome. The principle management of NSTI includes 
source control by serial debridements, antimicrobial 
therapy, support and monitoring. Studies have shown 
that only microbial therapy with support may result 
in 100% mortality. Thorough serial debridements lead 
to control of infection and allows future recovery. We 
report a successfully treated rare case of extended 
retroperitoneal NSTI caused by possible cranial 
extension of perianal NSTI.

CASE REPORT
A 38-year-old male truck driver was referred from 

clinic to emergency department with provisional 
diagnosis of urinary tract infection. The patient 
presented with complaints of perianal discomfort for 
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10 days, which he neglected and attributed to nature 
of his prolonged sitting while driving long distances, 
severe left flank pain for three days and generalized 
profound weakness for three days.

On assessment, patient was febrile with temperature 
of 39 °C, heart rate of 118/min, blood pressure of 108/76 
mmHg, respiratory rate of 16/min and SpO2 of 98% on 
room air. Chest auscultation revealed bilateral equal 
breath sounds. Abdominal examination revealed 
tender abdomen, more on left flank with severe 
tenderness on per rectal examination. Proctoscopy 
was not attempted due to severe pain. There were no 
bullae or crepitus over abdomen or perineal region. 
The patient was admitted for further evaluation. His 
blood test revealed total count (TC) of 15.1x10⁹/L, 
raised serum creatinine of 247 umol/L, blood sugar of 
8.14 mmol/L, high C-reactive protein of 442 mg/L and 
lactic acid of 2.77 mmol/L. Urine examination showed 
nitrite positive and microscopy showed presence of 
granular and hyaline cast. Chest X-ray was normal 
with no evident findings suggestive of pneumonia. His 
nasopharyngeal swab for COVID PCR was positive. 
After admission, patient received intravenous fluid 
hydration with 2 liters of normal saline, intravenous 
piperacillin + tazobactum 2.25 gm and metronidazole 
500 mg. Emergency computerized tomography (CT) of 
the abdomen with oral, rectal and intravenous contrast 
was performed, which showed presence of multiple 
extensive air loculi in soft tissues of pre sacral, left 
para rectal, recto sigmoid, left paracolic, left para renal 
soft tissues reaching up to perisplenic, para aortic and 
parailiac vessel regions along the left psoas muscles. 
Mild amount of free fluid in pelvic cavity was noticed. 
Both kidneys and parinephric spaces were normal and 
there was no extravasation of oral or rectal contrast 
(Figures 1 and 2). Preoperative CT images showed 
extensive air in pararectal, presacral, parailiac and 
pararenal air tracking along left psoas muscle.

The patient was taken for emergency examination 
of perianal region under general anesthesia in COVID 
designated operation theatre with all personal 
protective equipment precautions. On exploration, 
we found left ischiorectal abscess with necrotic 
tissues pointing towards pelvirectal space, horse-shoe 
extension to right side and necrotizing facsitis over 
inner side of left thigh. Extension of debridement 
towards pelvirectal space drained large amount of 
yellowish-brown foul-smelling frothy fluid. Large 
incisions with debridement of necrotic tissues, lavage 
with betadine, H2O2 and saline were done. Malecott 
drains into pelvirectal space were kept for irrigation 
and patient was returned to COVID isolation bed 
for postoperative care. The patient was continued 
on antibiotics and drain irrigation with betadine 
saline every eight hours. Patient improved initially 
with creatinine of 107 umol/L, TC of 11.4x10⁹/L and 
C-reactive protein of 208mg/L. However, he still had 
persistent complaint of left flank pain. Pus cultures 
from previous surgery showed heavy growth of E.coli, 
Salmonella enterica and bacteroides fragilis, which 
were sensitive to antibiotics prescribed. On the 5th 

postoperative day, patient had a fever spike of 39 ⁰C 
and elevated TC of 18.4x10⁹/L. CT scan abdomen with 
triple contrast was repeated, which showed regressive 
but persistent air loculi in parasacral, left paracolic, left 
paranephric spaces reaching to left side of diaphragm 
along left psoas muscle. The patient was taken for 
second look debridement in COVID designated 
operation theatre with all personal protective 
equipment precautions. On exploration of the perineal 
wound, it showed significant amount of retained 
purulent fluids communicating to retroperitoneal 
tissue. Left lumbotomy incision was kept and foul 
smelling brownish frothy fluid was drained. After 
retracting peritoneum medially, communication of left 
para rectal collection with retroperitoneal collection 

Figure 1, 2: Preoperative CT images showing extensive air in pararectal, presacral, parailiac, pararenal air tracking along left psoas muscle.

Successful treatment of a rare retroperitoneal necrotizing soft tissue infection due to cranial spread ...
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was identified and thorough debridement was done. 
Wounds were packed with betadine gauze and drains 
were placed for irrigation. The patient was shifted 
to intensive care unit on mechanical ventilation. 
Histopathology of tissues taken revealed necrotic 
adipose tissues. After 36 hours, debridement was 
done again in COVID designated operation theatre. 
Postoperatively, the patient was shifted to intensive 
care unit on mechanical ventilation. Patient responded 
to management and became afebrile with improving 
laboratory parameters. Patient was extubated on 5th 

postoperative day and shifted to isolation ward as per 
COVID protocol of hospital. After regular flushing 
of drains and dressing change at every 8 hours, 
wounds started developing healthy granulation 
tissue. Negative pressure wound therapy (NPWT) 
for abdominal wound was applied. Antibiotics were 
discontinued after a total of three weeks. On the 23rd 

day, abdomen wounds were secondarily sutured and 
patient was discharged after 28 days (Figure 3). 

DISCUSSION
Necrotizing fasciitis is rare, with a documented 

incidence of 3 cases per 100,000 people per year[8]; 
fulminant, rapidly progressing necrotizing soft tissue 
disease with high mortality rate especially if the 
diagnosis is inaccurate or delayed[9]. Early diagnosis, 

intravenous antibiotics and thorough surgical 
debridement are the keys to decrease the mortality in 
NSTI[9]. Clinical features that aid in early diagnosis are: 
pain which is out of proportion to clinical findings, 
unexplained sepsis /organ failure, failure to respond to 
broad spectrum antibiotics, bullae on skin and imaging 
like x-ray / CT-scan showing gas in soft tissues[10]. 
Our patient presented with high grade fever, sepsis 
and acute kidney injury. Diagnosis of retroperitoneal 
necrotizing infection was achieved by CT scan in our 
case. CT scan plays an important role in demonstrating 
early findings with reported sensitivity and specificity 
of 100% and 81% respectively[11]. It helps in assessing 
the extent of disease, determining the best surgical 
approach, identifying the primary source of infection 
and also for evaluating the response to treatment. 
Common CT scan findings include fascial thickening 
and enhancement, muscular edema, fat stranding, 
fluid collections and abscess formations. Gas tracking 
along fascial planes and asymmetric involvement of 
the retroperitoneal fascial planes are the hallmark of 
retroperitoneal fasciitis, which was diagnostic in our 
case also. Indirect tracking and transgression of fascial 
planes indicates more severe infection[11].

Broad spectrum antibiotics should be administered 
as soon as necrotizing fasciitis is suspected clinically[12]. 
NSTI has been classified microbiologically into 
2 types: type 1 (polymicrobial) which is more 
common and the culture yields are usually a mixture 
of aerobic and anaerobic organisms; and type 2 
(monomicrobial)[7]. Polymicrobial infections typically 
occur in the perineum and trunk and the isolates 
reflect normal skin commensals adjacent to the site 
of infection. The etiologic isolates consist of Gram-
positive organisms like Staphylococcus aureus, S. 
pyogenes and enterococci; Gram-negative aerobes 
like Escherichia coli and Pseudomonas species; and 
anaerobic organisms like bacteroides or clostridium 
species[13]. E. coli, Salmonella enterica and bacteroides 
fragilis were identified as pathogenic bacteria on 
two consecutive cultures, sensitive to antibiotics 
administered in our case. Type 1 NSTI is more 
common in immunocompromised individuals[5-7]. In 
our case, necrotizing infection in the absence of risk 
factors in healthy young male may be due to transient 
immunosuppression during active phase of infection 
leading to COVID, or may be vice versa.

The pelvic floor represents a musculo-aponeurotic 
barrier to the cranial extension of an abscess below the 
levators. The crossing of this barrier can either be due to 
chronic supralevator fistula completely asymptomatic 
or by a local infectious destruction of the muscle fibers 
at the level of the ischio-rectal compartment due to 
virulence of the organisms involved. An anatomical 
condition seems to be necessary; however, it is the 

Figure 3 - Postoperative image before secondary suturing of 
lumbotomy wound after NPWT discontinuance.
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congenital opening of the caudal portion of the cone of 
the peri-renal fascia providing communication between 
the sub peritoneal spaces with the retroperitoneal 
space[14]. The rapid spread of the infection is due to the 
loose and non-partitioned nature of the areolar fatty 
tissue in retroperitoneum[14-17].

Timely and thorough surgical debridement 
removing all necrotic tissue and pus collection is an 
essential part of treatment and must be performed 
as soon as possible, since a delay in treatment 
beyond 12 hours can prove fatal[18]. To perform 
extensive surgical debridement of NSTI in COVID 
positive patient with high risk for transmission to 
care givers was surgically challenging[19]. Access of 
retro peritoneum through midline laprotomy can 
lead to significant morbidity in perioperative period. 
Inoculation of peritoneal cavity must be avoided if it 
is not the primary source of infection. The iliac route 
allows better exposure to the Retzius and Bogros 
space, but the access to the upper compartment of the 
retroperitoneum remains very limited. Lumbotomy 
is therefore the only approach that allows complete 
exposure of the entire retroperitoneal space to achieve 
wide excision of gangrenous tissue and adequate 
toilet, but it does not allow access to the Retzius if 
it is involved in the gangrene. This choice should be 
made according to the direction of the extension of 
the sub and retroperitoneal gangrene and according 
to CT data[20]. Daily assessment of wound for necrotic 
tissue and wound flushing with copious betadine 
saline is vital in postoperative period. By removing 
debris and blood clots which provides medium for 
bacterial proliferation, source control can be achieved. 
We do not use any topical antibiotics or topical wound 
solutions in our practice. Depending on the vital signs 
and clinical course of necrosis, surgical debridement 
must be repeated after 24 hours or later[21].

Therapeutic regimens of antibiotics can be adjusted 
according to culture reports. The duration of antibiotics 
therapy should be decided depending on clinical 
condition and laboratory tests. The average duration 
of antibiotics therapy is around 4-6 weeks[18].

Hyperbaric oxygen administration for necrotizing 
fasciitis can offer many benefits, including direct 
anaerobic bacterial effect, reduced endotoxin activity, 
increased leukocytic phagocytosis and decreased free 
radical production. However, due to COVID positive 
status in our patient, it was not attempted[22].

NPWT is a revolutionary technique in terms of 
wound closure. It improves local blood flow, induces 
macro deformation, granulation and angiogenesis 
and reduces edema and bacterial colonization[23]. With 
the help of NPWT, skin and soft tissue defects can be 
sutured directly without need for skin grafts and flaps 
in many cases. The dressing change interval every 

3-4 days or sometimes longer is a boon, especially 
in COVID patients, as contact with body fluids is 
reduced, which can transmit COVID-19 virus.

CONCLUSION
Necrotizing fasciitis as such is an uncommon 

lethal infection. Retroperitoneal necrotizing infection 
probably due to cranial spread of perianal infections 
is hardly documented as per our knowledge. Spread 
of perianal infection to retroperitoneum is rare and 
must be suspected in cases of perianal infections 
with unexplained abdominal tenderness, sepsis and 
organ failure. Successful treatment of this patient with 
retroperitoneal necrotizing infection with COVID 
infection can be attributed to early diagnosis aided by 
CT scan, sensitivity of microorganisms to antibiotics 
prescribed, timely, serial and thorough debridement 
without contaminating peritoneal cavity and good 
supportive care. State of immunosuppression during 
severe infection probably led to COVID infection in 
this patient, or maybe viral infection led to state of 
immunosuppression resulting in flourishing sepsis. 
Advanced wound closure techniques like NPWT are 
very useful in the time of COVID.

ACKNOWLEDGMENT
The authors declare that there are no conflicts of 

interest regarding the publication of this paper.
The clinical case was managed successfully as a 

teamwork. The case report was prepared by Aliasgar 
I Kachwala with guidance of Khaled M Albassam and 
Obaid M Alharbi.

REFERENCES

1. Anaya DA, Dellinger EP. Necrotizing soft-tissue 
infection: diagnosis and management. Clin Infect Dis 
2007; 44(5):705-10.

2. Anaya DA, McMahon K, Nathens AB, Sullivan SR, 
Foy H, Bulger E. Predictors of mortality and limb loss 
in necrotizing soft tissue infections. Arch Surg 2005; 
140(2):151-7.

3. Morgan MS. Diagnosis and management of necrotizing 
fasciitis: a multiparametric approach. J Hosp Infect 
2010; 75(4):249-57.

4. Wall DB, Klein SR, Black S, de Virgilio C. A simple 
model to help distinguish necrotizing fasciitis from 
nonnecrotizing soft tissue infection. J Am Coll Surg 
2000; 191(3):227-31. 

5. Wong C-H, Khin L-W, Heng K-S, Tan K-C, Low C-O. 
The LRINEC (laboratory risk indicator for necrotizing 
fasciitis) score: a tool for distinguishing necrotizing 
fasciitis from other soft tissue infections. Crit Care Med 
2004; 32(7):1535-41. 

6. Singh G, Sinha SK, Adhikary S, Babu KS, Ray P, 
Khanna SK. Necrotising infections of soft tissues - a 
clinical profile. Eur J Surg 2002; 168(6):366-71.

Successful treatment of a rare retroperitoneal necrotizing soft tissue infection due to cranial spread ...



KUWAIT MEDICAL JOURNAL 358December 2023

7. Elliot D, Kufera JA, Myers RA. The microbiology of 
necrotizing soft tissue infections. Am J Surg 2000; 
179(5):361-6. 

8. Vilallonga R, Mazarro A, Rodriguez-Luna MR, Caubet 
E, Fort JM, Armengol M, et al. Massive necrotizing 
fasciitis: a life threatening entity. J Surg Case Rep 2019; 
2019(11):rjz269.

9. Takakura Y, Ikeda S, Yoshimitsu M, Hinoi T, Sumitani 
D, Takeda H, et al. Retroperitoneal abscess complicated 
with necrotizing fascitis of the thigh in a patient with 
sigmoid colon cancer. Would J Surg Oncol 2009; 7:74.

10. Goh T, Goh LG, Ang CH, Wong CH. Early diagnosis of 
necrotizing fasciitis. Br J Surg 2014; 101(1):e119-25.

11. ChingKoe CM, Jahed A, Loreto MP, Sarrazin J, 
McGregor CT, Blaichman JI, et al. Retroperitoneal 
fasciitis: Spectrum of CT findings in the abdomen and 
pelvis. Radiographics 2015; 35(4):1095-107.

12. Sudarsky LA, Laschinger JC, Coppa GF, Spencer FC. 
Improved results from a standardized approach in 
treating patients with necrotizing fasciitis. Ann Surg 
1987; 206(5):661-5.

13. File TM Jr, Tan JS, DiPersio JR. Group A streptococcal 
necrotizing fasciitis. Diagnosing and treating the 
“flesh-eating bacteria syndrome”. Cleve Clin J Med 
1998; 65(5):241-9.

14. Mindell HJ, Mastromatteo JF, Dickey KW, Sturtevant 
NV, Shuman WP, Oliver CL, et al. Anatomic 
communications between the three retroperitoneal 
spaces: determination by CT-guided injections of 
contrast material in cadavers. AJR Am J Roentaenol 
1995; 164(5):1173-8.

15. Amitai A, Sinert R. Necrotizing fasciitis as the clinical 
presentation of a retroperitoneal abscess. J Emerg Med 
2008; 34(1):37-40. 

16. Elliott DC, Kufera JA, Myers RA. Necrotizing soft 
tissue infections. Risk factors for mortality and 
strategies for management. Ann Surg 1996: 224(5):672-
83. 

17. Cadot P Rouquette I, Szym P, Andre JL. [Life-
threatening cellulitis, or Fournier's gangrene of the 
perineum]. J Chir (Paris) 2003; 140(1):22-32. Article in 
French.

18. Misiakos EP, Bagias G, Patapis P, Sotiropoulos D, 
Kanavidis P, Machairas A. Current concepts in the 
management of necrotizing fascitis. Front Surg 2014; 
1:36.

19. Yenigun A, Ozturan O, Dagistanli N, Koc MM, Koytak 
A. Surgical precautions and algorithmic decision-
making for surgical procedures during the COVID-19 
pandemic. J Am Coll Surg 2020; 231(6):787-9. 

20. Daldoul S, Massoudi I, Mabrouk A, Ksontini I, Abid W, 
Moussa MB. An unexpected cause of retroperitoneal 
gangrene. Tunis Med 2017; 95(2):152-5.

21. Roje Z, Roje Z, Matic D, Librenjak D, Dokuzovic S, 
Varvodic J. Necrotizing fasciitis: literature review 
of contemporary strategies for diagnosis and 
management with three case reports: torso, abdominal 
wall, upper and lower limbs. World J Emerg Surg 
2011; 6(1):46. 

22. Tejada S, Batle JM, Ferrer MD, Busquets-Cortes C, 
Monserrat-Mesquida M, Nabavi SM, et al. Therapeutic 
effects of hyperbaric oxygen in the process of wound 
healing. Curr Pharm Des 2019; 25(15):1682-93.

23. Hasan MY, Teo R, Nather A. Negative pressure 
wound therapy for management of diabetic foot 
wounds: a review of the mechanism of action, clinical 
applications, and recent developments. Diabet Foot 
Ankle 2015; 6:27618.



KUWAIT MEDICAL JOURNAL December 2023359

Address correspondence to:
Mehmet Onur Gul, MD, Fellow of Surgical Oncology, Department of Surgical Oncology, Cukurova University, Balcali Training, and Research Hospital, 
Adana, Turkey. Tel: +90 555 6806729; Fax: +90 322 3386945; E-mail: mehmetonurgul@hotmail.com

Kuwait Medical Journal 2023; 55 (4): 359 - 363

Mechanical intestinal obstruction cause 
which mimic rectum tumor: Endometriosis

ABSTRACT

 Mehmet Onur Gul, Serdar Gumus
Surgical Oncology, Department of Surgical Oncology, Cukurova University, Balcali Training and Research Hospital, 

Adana, Turkey

Endometriosis is a disease that frequently affects women 
of reproductive age. The estimated incidence of intestinal 
endometriosis in women with endometriosis is between 
5.3% - 12%. Most of the time, bowel endometriosis is 
asymptomatic and often clinically insignificant. However, 
serious complications can occur, such as complete bowel 
obstruction. A 45-year-old patient with endometriosis which 
caused mechanical bowel obstruction was radiologically 
and clinically similar to upper rectum cancer. Emergency 
laparotomy was performed on the patient due to mechanical 
intestinal obstruction. In the rectosigmoid of the colon, a 

tumoral structure invading the uterus and surrounding 
tissues was detected. The patient was evaluated in the 
multidisciplinary oncology council. The decision was 
made to perform total abdominal hysterectomy with 
bilateral salmingo oophorectomy (TAH + BSO) with low 
anterior resection, and total abdominal hysterectomy since 
the differentiation of the rectosigmoid colon cancer and 
deep endometriosis could not be made with the available 
examinations. Endometriosis may not always be diagnosed 
with current clinical methods and practices and may be 
confused with the diagnosis of colorectal cancer.

KEY WORDS: endometriosis, mechanical intestinal obstruction, rectal bleeding

Case Report

INTRODUCTION
Endometriosis is a relatively common disease 

affecting 10% of women of reproductive age[1]. Its 
incidence is as high as 50% among adolescents with 
pelvic pain[1,2]. Endometriosis is common in women of 
reproductive age, on average, around 37 years old[3]. 
The disease is generally associated with multiple 
lesions, including the abdominal-pelvic peritoneum 
and visceral organs. Intestinal endometriosis’s 
estimated incidence in women with endometriosis 
is between 5.3-12%[1,4]. Most of the time, bowel 
endometriosis is asymptomatic and often clinically 
insignificant. However, serious complications 
can occur, such as complete bowel obstruction[5]. 
Progestin-based hormone therapy and gonadotropin-
releasing hormone analogs have become the standard 
therapy for endometriosis. However, many patients 
experience systemic side effects associated with these 
treatments[6]. Besides, response to hormonal therapy 
may not be sufficient in all women with endometriosis, 
especially in those with the deep infiltrating disease.

This article aims to present a case of endometriosis 
that causes mechanical bowel obstruction, which is 
radiologically and clinically similar to upper rectum 
cancer.

CASE REPORT
A 45-year-old woman was referred to our clinic with 

complaints of abdominal pain, nausea and vomiting, 
which started one week ago and gradually increased 
for the last two days. She had dysmenorrhea and rectal 
bleeding during her menstrual periods in the last two 
months in her detailed medical history. There was no 
history of drug use.

In physical examination, there was distension and 
generalized tenderness in the abdomen. Intestinal 
sounds increased, and the ampulla of the rectum 
examination was empty. Diffuse small intestine and 
colonic air-fluid levels were seen on standing plain 
radiography, and there was no free air. In the laboratory 
values, leukocyte was 11.4x103/μl, hematocrit was 
41.6%, platelets were 336,103/μl, and no pathology was 
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found in biochemical values. Intravenous contrast-
enhanced computed tomography (CT) performed 
to investigate the ileus’ etiology revealed a mass 
involving the rectosigmoid corner and invading the 
uterus (Figure 1). Rectosigmoidoscopy was performed 
under emergency conditions, and it was found that 
the rectosigmoid colon was completely occluded. 
Endoscopic biopsies were taken from the area causing 
the obstruction.

Emergency laparotomy was performed for the 
patient due to mechanical bowel obstruction. Invasive 
tumor structure was detected in the rectosigmoid 
colon, uterus and surrounding tissues in the colon. 

The cecum and small intestines were greatly enlarged. 
The obstructive pathology in the patient was observed 
to be a rectosigmoid tumor. A sigmoid loop colostomy 
was opened for diversion, and biopsy was taken from 
areas thought to overflow into the serosa. As a result 
of histopathological examination of intraoperative and 
endoscopic biopsies, mixed-type inflammatory cells 
containing abundant eosinophil leukocytes were seen, 
but no malignancy was found. The carcinoembryonic 
antigen value was 9.45 ng/ml and carbonic anhydrase 
125 was 118.4 U/ml.

In the postoperative period, the patient underwent 
lower abdominal magnetic resonance imaging (MRI), 

Figure 1: CT images: Rectosigmoid colon tumor and secondary mechanical intestinal obstruction images.

Figure 2: MRI imaging: Mass lesion T4b, which is thought to have invaded the uterus, starting from the rectosigmoid region and extending 
to the middle part of the rectum associated with the right lateral uterus.
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and the mass was evaluated as a rectosigmoid-
derived malignancy (Figure 2). In positron emission 
tomography (PET-CT), the SUVmax value of 
the gathering was assessed as 8.31 (Figure 3). 
Pancolonoscopy was performed and no additional 
pathology was found.

The patient was evaluated in the multidisciplinary 
oncology council. It was decided to perform bilateral 
oophorectomy (total abdominal hysterectomy with 
bilateral salpingo-oophorectomy, TAH + BSO) with 

Figure 3: PetCT imaging: Hypermetabolic irregular wall thickening at the rectosigmoid colon level.

low anterior resection. The distinction could not be 
made between rectosigmoid colon cancer and deep 
endometriosis with available examinations, despite 
being a virgin.

After obtaining the patient’s consent, the second 
operation was performed 30 days after the first 
operation. Loop ileostomy was conducted by 
performing TAH + BSO with low anterior resection. 
On the back table, it was determined that the lesion 
originated from the uterus and occupied the rectal 
serosa and the colonic mucosa was intact (Figure 4).

In histopathological examination, she had 
extensive deep endometriosis, which was 5.5x3x3 
cm in size, occupying the rectum wall externally. The 
patient was discharged without any complications. In 
the postoperative 4th month, the loop ileostomy was 
closed and intestinal continuity was achieved.

DISCUSSION
Endometriosis was first described in 1860 by 

von Rokitansky[7]. It is a benign, non-neoplastic 
gynecological lesion that is mainly seen in women 
of reproductive age and characterized by functional 
endometrial tissue outside of the uterus[8,9]. 
Endometriosis diagnosis should be kept in mind 
in premenopausal women who present with cyclic 
abdominal pain, especially during menstrual periods[9].Figure 4: View of the specimen opened after resection.

Mechanical intestinal obstruction cause which mimic rectum tumor: Endometriosis
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The first case of digestive system involvement 
in patients with endometriosis was reported by 
Sampson in 1924 and defined the presence of sigmoid 
participation as a part of common endometriotic 
lesions[10]. Intestinal endometriosis often begins as 
asymptomatic small serosal implants[11]. Diarrhea 
and other digestive complaints such as constipation, 
cramping and rectal bleeding have been reported 
in approximately 15, 26 and 33% of patients[8,12]. The 
severity of symptoms and the probability of diagnosis 
increase with age and peaks at around 40 years of age[3]. 
The case we presented was in the 4th decade following 
the literature and presented with signs of cyclic rectal 
bleeding and obstruction.

Abdominal ultrasonographic imaging and MRI are 
the alternatives preferred by clinicians for diagnosis[13]. 
MRI sensitivity in intestinal endometriosis diagnosis is 
high (77%-93%)[8]. However, laparoscopy is increasingly 
used to confirm the presence of endometriosis before 
laparotomy[14]. According to the European Society of 
Human Reproductive and Embryology guidelines, 
the gold standard for endometriosis diagnosis is the 
histological demonstration of endometrial tissue 
presence by a biopsy performed by laparoscopy[15]. 
However, in intestinal-related endometriosis, 
endoscopic biopsies taken from the intestinal lumen 
for histology are insufficient to diagnose endometriosis 
because mostly non-specific chronic mucosal changes 
are detected in these biopsies. Endometriosis 
usually causes symptoms by invading the intestinal 
wall’s deep layers, not the mucosa[9]. In endoscopic 
intestinal biopsy, mucosal changes include impaired 
intestinal glands, blunting of the intestinal villi, 
pyloric metaplasia, polypoid granulation tissue, and 
deep cracks be found in inflammatory bowel disease, 
ischemic bowel and chronic enteritis[16]. In our case, 
preoperative intravenous CT was performed because 
there were signs of mechanical intestinal obstruction, 
but the differential diagnosis of endometriosis and 
rectosigmoid could not be achieved. Biopsies were 
performed by performing laparotomy instead of 
diagnostic laparoscopy due to obstruction, but 
histopathological diagnosis could not be confirmed. 
Postoperative MRI and PetCT could not distinguish 
between endometriosis and rectosigmoid cancer. 
Endoscopic biopsies were also interpreted in favor of 
inflammation findings under the literature.

Intestinal endometriosis’s estimated incidence in 
women with endometriosis is between 5.3-12%[1,4]. 
In centers where cases are common, the incidence 
of patients with deep pelvic endometriosis can be as 
high as 35%[17]. Complete colon obstruction is a rare 
complication of endometriosis occurring in less than 
1% of cases[5]. The issue of endometriosis causing 
complete obstruction by colon involvement is much 

less common[18,19]. Rectosigmoidal involvement is more 
common in intestinal endometriosis[20].

Cyclic rectal bleeding has traditionally been 
accepted as an almost pathognomonic sign of 
mucosal involvement in intestinal endometriosis. 
However, recent data confirmed by biopsies that 
most patients who underwent recto-sigmoidoscopy 
during their menstruation had normal mucosa, and 
luminal abnormalities other than stenosis were not 
detected[21]. Endometriosis may end with fibrosis due 
to the inflammatory reaction caused by cyclic bleeding 
during the healing process, which can cause fibrosis 
of the intestinal wall, lumen stenosis and even varying 
degrees of obstruction that may require resection[9].

Vercellini et al[1] reported that both progestins 
alone and when combined with low-dose estrogen 
reduced dysmenorrhea, dyspareunia and dyschezia 
symptoms[22]. Ferrero et al reported that low-dose 
norethindrone (2.5 mg/day) could significantly reduce 
diarrhea, cramps and cyclic rectal bleeding in women 
with histologically proven endometriosis, and 53% of 
40 participants provided adequate improvement in 
gastrointestinal symptoms. At the end of the 12-month 
study period, 33% of patients chose to undergo 
surgical treatment for intestinal endometriosis due to 
persistent irritating symptoms[23]. Vercellini et al stated 
that medical treatments could be considered in the 
absence of suspicion of an adnexal mass, obstructive 
uropathy or intestinal stenosis[24]. There was an 
obstructive endometriosis case with tumor suspicion 
in our study, and surgical treatment was considered 
the first choice as in other large series[24,25].

Vercellini et al reported that 84 right-sided colon 
resections, 245 left-sided colon resections and eight 
bilateral colon resections were performed in a study 
of 336 patients in which the topography of pelvic 
viscera involvement was examined in patients with 
obstructive colonic endometriosis[24]. de Jong et al in 
their study applied diversion colostomy to all patients 
to eliminate the acute condition due to complete 
bowel obstruction. Later, they stated that they needed 
a second, and in some cases, a third laparotomy to 
resect the obstructed bowel and maintain bowel 
continuity[25]. In our case, the patient’s emergency was 
eliminated with a diversion colostomy that removed 
the obstruction, and definitive treatment was provided 
by performing colon resection and TAH-BSO with the 
second session of surgery.

CONCLUSION
Excluding the differential diagnosis of 

endometriosis with imaging methods may not always 
be possible, as in our case. Patients can also present 
with mechanical intestinal obstruction. Intestinal 
endometriosis should be kept in mind in the 
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differential diagnosis in the presence of a mass causing 
cyclic rectal bleeding in premenopausal women.
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Brief Communication 

INTRODUCTION 
Presbyopia or age-related farsightedness is a 

natural condition manifested by the gradual loss 
of the human eye’s ability to focus on near located 
objects, causing difficulties with reading small prints, 
especially in poor light and doing any job near-hand. 
No person is immune to it, since it accompanies the 
aging process. Taking into account the increased life 
expectancy in many parts of the world, prevalence of 
presbyopia is exponentially growing. It is estimated 
that the number of persons with presbyopia will reach 
1.9 billion in 2050[1].

Commonly, presbyopia is correctable by various 
optical means (bifocal or reading glasses), but currently 
it is evidenced that the population is eager to reach 
glasses-independence in modern life.

In an effort to overcome this challenge, multiple 
approaches have been developed directed to 
cause a constriction of pupil producing a “pinhole 
effect,” increasing the depth of focus; or restore 
accommodation; or restore lens flexibility[2].

Pilocarpine hydrochloride 1.25% eye drops 
(Vuity) is the first pharmacotherapeutic agent to be 
approved by the FDA in 2021 for the management 
of presbyopia[3]. The effects of Vuity are related to its 
pupil constriction and contraction of the ciliary body. 
It should be noted that pilocarpine is accompanied 
by multiple undesirable side effects, such as chronic 
inflammation, stationary pupil unresponsive to light, 
with adhesions to the lens, obstructing pupil dilation 
for fundus exam and/or cataract surgery, myopic shift 
in refraction with subsequent decrease in distance 
vision and lens opacifications. The latest one has the 
most deteriorating effect on vision.

Conceptually, in presbyopia, the lens substance 
“hardens” so that even when zonular tension is relaxed 
by contraction of the ciliary muscle, the lens does not 
change shape.

At present, it was documented that presbyopia, 
as the earliest observable symptom, is a precursor 
of cataract, characterized by lens opacifications 
changing its transparency[4]. Cataract is the major 
cause of reversible blindness worldwide, currently 
treatable only surgically with a significant economic 
burden, representing a medico-social challenge. In 
order to overcome this challenge, millennial-minded 
approach for the management of presbyopia should be 
directed to restore lens flexibility and prevent cataract 
formation simultaneously. Different substances have 
been used. An attempt was made to present the most 
relevant updates on the topic.

Topical lipoic acid choline ester (UNR844, 1.5%) 
ophthalmic solution was tested for safety and efficacy 
in a prospective, randomized, double-masked, 
multicenter clinical trial[5]. The effect of the drug is 
related to its ability to reduce lens disulfide bonds. It 
has been shown that tested topical treatment revealed 
good safety and tolerability profiles in twice-daily 
dosing. It is noteworthy that bilateral distance-
corrected near visual acuity improved in 53.1% of 
subjects maintaining improvement in 5-7 months 
period after discontinuation of therapy. Researchers 
reported no clinically relevant changes in intraocular 
pressure, pupil size, distance visual acuity or cessation 
of therapy due to adverse events. Despite this 
promising initial finding, in a recent phase 2b study, 
the drug failed to meet its primary endpoint at month 
3. The company Novartis abandoned development of 
the compound[6].

Among other lens proteins, the protein alpha-
crystallin plays an important role in maintaining 
transparency and flexibility of lens, and recently 
serving as a new druggable target for presbyopia and 
cataract management[7]. In a preclinical study of mouse 
models of cataracts, Molnar et al[8] have evaluated an 
ability of an oxysterol, VP1-001 to bind and stabilize 
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αB-crystallin. The researchers concluded that “VP1-
001 produced a statistically significant improvement in 
lens clarity and favorable changes in lens morphology”.

Currently, different biochemical mechanisms 
responsible for lens opacification have been 
studied[4,9,10]. Panja et al[9] discovered that water 
solubility of lens proteins could be accelerated by N 
ε-acetyllysine. In an effort to find a suitable candidate 
capable to donate an acetyl group to lysine residues 
in proteins in order to solubilize lens aggregated 
proteins, several compounds have been tested. 
As a result, Aggrelyte-2 (N,S-diacetyl-L-cysteine 
methyl ester) was chosen. The researchers evaluated 
Aggrelyte-2 efficacy ex vivo in cultured human and 
mouse lenses. Aggrelyte-2 revealed a non-toxic effect 
on lens epithelial cells. It was shown that the effect of 
Aggrelyte-2 is related to its dual mechanism of action 
manifesting by protein acetylation and disulfide 
bonds reducement. The obtained findings suggest 
that the Aggrelyte-2 potentially could promote protein 
solubility and diminish lens stiffness. It remains to be 
seen if the effect is repeatable experimentally in aged 
mice and rats. These promising results deserve further 
scientific investigations.

The latest research for preventing cataracts and 
presbyopia was conducted by Doki et al[10]. Taking into 
consideration that advanced glycation end products 
(AGEs) are accumulated in lens proteins accompanying 
aging process, the researchers have selected AGE as a 
druggable target. The scientific team studied the effects 
of hesperetin on AGEs accumulation.

The citrus flavonoid hesperetin is a bioflavonoid 
derived from citrus species (oranges, mandarins, and 
lemons) with multiple biological activities, such as 
anti-hypertensive, anti-diabetic, anti-inflammatory 
with demonstrated strong antioxidant effect. It 
has been reported to exert anti-cataract effects in 
experimental models of cataract in rats. Recently, 
efficacy of hesperetin was evaluated in mouse lens 
organ culture ex vivo study and in vitro in human lens 
epithelial cell lines[10]. Hesperetin has been shown to 
retard lens hardening ex vivo, preventing its sclerosis 
with subsequent cataract development. The effects of 
hesperetin are related to impact on AGE generation 
and transient receptor potential vanilloid channels. It 
should be noted that in vitro hesperetin prevents AGE 
generation. Experimental work indicates a need for 
in vivo studies. The researchers concluded that such 
novel drug compounds “hesperetin and hesperetin 
derived compounds are good candidates for the 
prevention of presbyopia and cataracts”.

CONCLUSION
Summarizing, the cases of presbyopia are 

exponentially growing, and it is well documented 
that presbyopia, as the earliest observable symptom, 

is a precursor of cataract, representing a medico-
social challenge. In order to overcome this challenge, 
millennial-minded approach for the management 
of presbyopia requires noninvasive, cost-effective 
pharmacotherapy with optimized bioavailability, 
directed to restore lens flexibility and prevent cataract 
formation simultaneously. Hopefully, in the foreseen 
future, such a therapeutic agent should be validated.
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The prevalence of enuresis nocturna and accompanying 
factors in a group of school-age children in a single-center

Mehmet Uysal
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Letter to the Editor

Dear Editor,
Enuresis is defined as the voluntary or involuntary 

leakage of urine for at least three months in children 
over the age of 5[1 ]. Nocturnal enuresis is more 
common in the childhood age group. In clinical studies 
in European countries, the prevalence of nocturnal 
enuresis was found to be 9% to 19% at 5 years, 7% to 
22% at 7 years, 5% to 13% at 9 years, and 1% to 2% at 
16 years. In a study conducted in the United States, it 
was reported as 33% at 5 years, 18% at 8 years, 7% at 11 
years and 0.7% at 17 years[2].

This study provides very important information in 
terms of making a regional contribution to previous 
scientific studies on the prevalence of enuresis and 
the examination of accompanying risk factors in 
the environment we live in. Therefore, I found it 
appropriate to write this article in order to raise 
awareness for future research on this subject and to 
contribute scientifically. We examined the clinical 
features of enuretic children and investigated the risk 
factors associated with nocturnal enuresis among 
school-age children.

In our study, we examined the prevalence of 
enuresis and accompanying risk factors in a group 
of children and adolescents aged 6-15 years living 
in Karaman. While forming the methodology of our 
study, we first determined the number of students 
studying in primary and secondary schools in the 
6-15 age group in Karaman through the Provincial 
Directorate of National Education (51,954 students 
for the 2022-23 academic year), the confidence level 
was 94%, the estimated prevalence was 14.5%, the 
maximum acceptable deviation is ±1.4, and the 
cluster effect is 1.8, and we decided that it would be 
sufficient to determine the prevalence and risk factors 

in the province of Karaman by conducting a survey on 
2964 students using appropriate statistical methods. 
We distributed 3490 questionnaires consisting of 
40 questions, excluding the demographic data of 
the children, to the schools that we determined to 
cover all primary and secondary schools within the 
borders of Karaman province, through the Provincial 
Directorate of National Education. 2783 (79.5%) of 
the questionnaires were returned to our clinic after 
being filled in completely. We found the prevalence of 
enuresis nocturna to be 8.8% (n=245).

When we classify it according to age groups, we 
found that the prevalence of enuresis was 11.9% 
(n=184) for the 6-11 age group, while this rate was 
3.8% (n=28) for the 12-15 age group. In terms of 
gender, the frequency of enuresis was higher in boys. 
On the other hand, we found this relationship more in 
lower age groups. We found that low socioeconomic 
conditions, inappropriate family characteristics, poor 
school performance and social adaptation, attention 
and hyperactivity disorder were more common 
in enuretic children, with problems in friendship 
communication, a decrease in school success, a 
history of difficulty in waking up, history of upper 
respiratory tract infection of allergy origin, snoring, 
and apnea complaints were more common in children 
with enuresis (P<0.001).

In this study, enuresis as gender was more common 
in boys (male/female ratio 1.7), and its incidence 
decreased with age, regardless of gender. There was 
also daytime wetting in 18% of enuretic children. There 
was familial in 48% of siblings and 72% of all family 
members. Non-enuretic children were able to urinate 
more spontaneously at night (P<0.001). Families were 
found to have a low relationship with the child with 
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enuresis, and only 754 (27.1%) families consulted a 
doctor for this reason.

We found that enuresis was more common in 
children whose parents had a history of enuresis 
nocturna (P<0.001). Enuresis was present in 26.8% 
(n=746) of the children with another urological 
problem (urinary system infection, urinary system 
stone disease, external genital organ anomaly, asthma 
and bronchitis, growth retardation). In our analysis 
to determine the risk factors, we found that there is 
a relationship between the age of the child and the 
mother, bad friendships, low school success, the 
presence of enuresis in siblings and parents, and sleep 
apnea and enuresis.
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Naegleria fowleri outbreak in Pakistan: 
urgent attention needed to combat Naegleria fowleri
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Letter to the Editor

Dear Editor,
Naegleria fowleri, a thermophilic single celled 

microscopic entity also referred to as the “brain-eating 
amoeba,” has been an emerging problem in major 
cities of Pakistan like Karachi and Lahore. This specific 
amoeba has been responsible for causing atypical and 
severe brain infection termed as primary amoebic 
meningoencephalitis (PAM)[1]. Naegleria fowleri is free-
living amoeba distributed globally and located in warm 
freshwater habitat and moist soil, particularly during 
the summer months. Amoeba gets into the human 
body via nasal route, often during water activities 
such as diving or swimming in warm freshwater lakes. 
In certain situations such as during ritual ablution, it 
may have increased exposure. Once inside the body, 
it travels through olfactory nerves and enters the 
brain to cause acute inflammation that destroys brain 
tissues, the so called brain eating-amoeba causes a 
devastating condition referred to as PAM[2,3]. In the 
early stages of infection, the initial symptoms mimic 
those of the typical viral illnesses such as fever, severe 
headache, vomiting, nausea and stiffness in the neck. 
However, if the infection advances, symptoms become 
worse, leading to meningitis including seizure, altered 
mental status and eventually progressing to coma 
and death. The infections are challenging due to its 
antagonistic nature and the scarce availability of 
effective treatments, with a mortality rate over 97% 
death, typically transpires within a span of 3-7 days as 
a result of edema and heightened intracranial pressure 
followed by cerebral herniation[1,3].

Over the years, Pakistan has experienced sporadic 
outbreaks of brain-eating amoeba infections and 
reported the first case of PAM in 2008[2]. According 
to officials, the incidence of unreported deaths due to 
PAM is higher in a country like Pakistan because of 

inadequate healthcare facilities and limited awareness. 
Accessible data reveals a pattern of PAM cases in recent 
years. In 2017, six deaths were reported, followed 
by one in 2018. The year 2019 observed a significant 
increase with 15 reported deaths[2,3]. No deaths were 
reported in 2020, but six deaths were reported in 2021. 
Moving to 2022, as of October 5th, four cases have been 
reported, including the death of a 59-year-old man from 
Kemari district, Karachi on May 2nd[2,3]. Additionally, 
another death was recorded in June, followed by two 
deaths in July 2022[3]. Since 2008, reports of PAM-
related deaths have frequently emerged from Karachi 
and other parts of the country, resulting in the loss of 
several lives each year due to Naegleria fowleri. In 2023, 
six new cases were recorded, with the first reported 
death occurring in Lahore, bringing the total number 
of incidents across the country over the past 15 years 
to above 150[4]. Within the mere decade, the incidence 
of PAM cases in Pakistan has surpassed the number 
reported in the USA over the past decades, while in 
the USA, the majority of PAM cases were found in 
children under the age of 14 years, whereas in Pakistan 
the distribution exhibited among adults aged between 
26 and 45 years, suggesting that there may be a 
genetically distinct strain in Pakistan[5].

The incidence of PAM is most commonly observed 
during the summer and preceding the rainy season 
in Pakistan. This emergence of Naegleria fowleri has 
sparked scientific interest in climate alteration, as 
prolonged periods of elevated temperature and high 
humidity, resulting from climate alteration, create a 
favorable habitat for pathogenic amoebas to thrive 
in aquatic environment. Interestingly, all recorded 
PAM incidents in Pakistan occurred in the Muslim 
population, with just two persons among the recorded 
incidents having a documented history of participating 
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in water-related recreational pursuits. This suggests 
that Naegleria fowleri is present in the household 
water of Karachi, and infections primarily occur 
during ablution, which is unexpected, considering the 
normally saline nature of water in the city. It is possible 
that in Pakistan, the strain N. fowleri has shown the 
ability to withstand or tolerate saline environment or 
differs from strains found elsewhere in the world.

Among the various strains of naegleria, only 
N. fowleri poses a pathogenicity towards humans. 
Due to the complex and potentially multifactorial 
nature of its pathogenesis, gaining a comprehensive 
insight of its genetic background could clarify the 
mechanisms behind its severe and rapidly fatal effects. 
Identifying distinctive genetic markers, novel genes, 
gene homologs and genes acquired through gene 
transduction will be crucial in unraveling the disease 
mechanisms triggered by N. fowleri. By using a genetic 
approach that studies N. fowleri’s entire genome, it 
becomes possible to discover instances of these novel 
genetic elements. The research approach presents 
an exciting opportunity to uncover and analyze the 
genomic sequence of lately identified resistant strain 
in Pakistan. The elucidation of the genome sequence 
holds great potential for improving the diagnosis and 
implementing early prevention of the disease.

Furthermore, there is an urgent need to raise public 

awareness about the significance of hot water for 
rinsing nose as a preventive measure against N. fowleri 
infections, considering the current public health crisis.
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Real world study of ocrelizumab in multiple sclerosis: Kuwait experience
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Mult Scler Relat Disord. 2023 Nov:79:104941. doi: 10.1016/j.msard.2023.104941. Epub 2023 Aug 18.

BACKGROUND
Ocrelizumab is a humanized anti-CD20 antibody that has been approved for the treatment of patients 
with multiple sclerosis (MS). Real-world data in the Middle East is very limited.

OBJECTIVES
To describe the effectiveness and safety of ocrelizumab treatment in MS patients in a real clinical 
setting.

METHODS
 This is an observational, registry-based study. MS patients who were treated with ocrelizumab 
and completed at least one-year follow-up post-treatment were included. Baseline clinical and 
radiological characteristics were collected before ocrelizumab initiation. The relapse rate, disability 
measures, magnetic resonance image (MRI) activity (new T2 lesions and/or GD+ enhancing T1 
lesions), and adverse events (AE) at the last follow-up visits were assessed.

RESULTS
Data from 447 patients were analyzed, of which 260 (58.2%) were females. The mean age and 
mean disease duration were 37.39 ± 11.61 and 9.38 ± 7.57 years respectively. Most of the cohort 
was of a relapsing form (74.3%; n = 332), whereas active secondary and primary progressive forms 
represented 15.4% (n = 69) and 10.3% (n = 46) respectively. In the relapsing cohort, Ocrelizumab 
was prescribed in 162 (48.8%) patients due to highly active disease, and in 99 (29.8%) patients due 
to disease breakthrough while on prior therapies. In the last follow-up visits, most of the relapsing 
cohort was relapse-free (95.8% vs. 27.4%; p <0.001), had no evidence of MRI activity (3.6% vs. 67.5%; 
p <0.001) while EDSS score was stable (1.80+1.22 vs. 1.87+1.16; p < 0.104) when compared to baseline. 
NEDA-3 was achieved in 302 (91%) of RRMS patients. Confirmed disability progression was 27.5% 
and 23.9% in SPMS and PPMS respectively. Adverse events were observed in 139 (31.1%); infusion 
reactions and infections represented the most.

CONCLUSION
This study showed that ocrelizumab is an effective and safe treatment for MS patients in a real 
clinical setting similar to what was observed in clinical trials.
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A Well-Differentiated Grade-3 Neuroendocrine 
Tumor in the Ascending Colon: A Case Report
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Am J Case Rep. 2022 Jan 11:23:e933792. doi: 10.12659/AJCR.933792.

BACKGROUND
Gastrointestinal neuroendocrine tumors (NETs) are indolent hormone-secreting pathologic 
illnesses that can occur throughout the whole digestive tract. They are classified by site and grade. 
Colon neuroendocrine neoplasm (NEN) is an unusual histologic finding that needs to be further 
investigated. Well-differentiated (WD) Grade-3 (G3) is a new category of NEN that falls between 
neuroendocrine tumor (NET) and neuroendocrine carcinoma (NEC). 

CASE REPORT
A 60-year-old man with a past medical history of diabetes mellitus presented with severe anemia 
and significant weight loss. Tumor markers (CEA and CA 19.9) were unremarkable. Colonoscopy 
showed a large fungating mass in the proximal part of the ascending colon. Biopsy results suggested 
colonic adenocarcinoma. Contrast-enhanced computed tomography of the chest, abdomen, and 
pelvis demonstrated a 5×5 cm ascending colon mass with few locoregional lymph nodes and no 
distant metastasis. A laparoscopic right hemicolectomy performed and histopathologic examination 
revealed T4N1, WD-NET G3. Postoperative completion work-up was done. Chromogranin-A 
was in the normal range and nuclear scans (PET and gallium 68) showed no abnormal uptake or 
residual disease. Extensive review, expert opinion, and multidisciplinary meetings failed to establish 
guidelines for adjuvant therapy due to the paucity of data in the literature. 

CONCLUSIONS
Well-differentiated grade 3 NETs of the ascending colon is a rare finding in a rare disease. This entity 
of NENs is an unmet medical issue on the border between NET and NEC that remains a matter of 
great debate in terms of establishing an accurate diagnosis and outlining proper management.

Women’s experiences of social support during pregnancy: 
a qualitative systematic review

Mona Al-Mutawtah1,2, Emma Campbell3, Hans-Peter Kubis3, Mihela Erjavec3

1School of Human and Behavioural Sciences, Bangor University, Bangor, UK. Mnl18pqc@bangor.ac.uk.
2Community Medicine- Clinical Psychology, Kuwait University, Kuwait City, Kuwait. Mnl18pqc@bangor.ac.uk.

3School of Human and Behavioural Sciences, Bangor University, Bangor, UK.

BMC Pregnancy Childbirth. 2023 Nov 10;23(1):782. doi: 10.1186/s0-06089-023-12884.

BACKGROUND
Social support during pregnancy can alleviate emotional and physical pressures, improving the well-
being of mother and child. Understanding women’s lived experiences and perceptions of social support 
during pregnancy is imperative to better support women. This systematic review explores and synthesises 
the qualitative research on women’s experiences of social support during pregnancy.
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METHODS
Databases PubMed, CINAHL, MEDLINE, APA PsycInfo and Scopus were searched with no year limit. 
Eligible studies included pregnant women or women who were up to one year postpartum and were 
assessed on their experiences of social support during pregnancy. The data were synthesised using the 
thematic synthesis approach.

RESULTS
Fourteen studies were included with data from 571 participating women across ten countries; two studies 
used focus groups, and 12 used interviews to collect their data. Four main themes were developed 
(‘a variety of emotional support’, ‘tangible and intangible instrumental support’, ‘traditional rituals 
and spiritual support’, and ‘the all-encompassing natal home’), and six sub-themes (‘female network 
connections’, ‘care and affection from the husband’, ‘dissatisfaction with relationships’, ‘financial support 
from the husband and family’, ‘practical support from family and friends’, ‘health information support’).

CONCLUSIONS
This systematic review sheds light on women’s experiences of social support during pregnancy. The 
results indicate a broad variety of emotional support experienced and valued by pregnant women from 
different sources. Additionally, women expressed satisfaction and dissatisfaction with tangible and 
intangible support forms. It was also highlighted that spirituality played an essential role in reducing 
stress and offering coping mechanisms for some, whereas spirituality increased stress levels for others.
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Email: info@iserd.co

World Conference on Pharma Industry and 
Medical Devices 
Jan 25, 2024
United Arab Emirates , Sharjah
Email: info.ifearpworld@gmail.com

1579th International Conference on Food 
Microbiology and Food Safety 
Jan 25, 2024
France, Paris
Email: info@theires.org

International Conference on Medical and 
Health Sciences 
Jan 26, 2024
Greece, Crete
Email: papers.academicsconference@gmail.com

16th Annual Ottawa Conference 
Jan 26, 2024
Canada , Ottawa
Email: ottawaconference@ottawaheart.ca

International Conference on Medicine, 
Nursing and Healthcare 
Jan 26, 2024
Vietnam, Hanoi
Email: info@yanjiuconference.com

International Conference on Cardiology and 
Diabetes 
Jan 27, 2024
Singapore, Singapore
Email: info.iared.org@gmail.com

International Conference on Nursing Ethics 
and Medical Ethics 
Jan 28, 2024
United Arab Emirates, Abu Dhabi 
Email: info.wrfase@gmail.com

1678th International Conference on Recent 
Advances in Medical and Health Sciences
Jan 28, 2024
Kuwait, Kuwait City
Email: info@academicsworld.org

1678th International Conference on Medical 
and Biosciences 
Jan 28, 2024
Saudi Arabia , Riyadh
Email: info@researchworld.org

World Disability & Rehabilitation 
Conference 
Jan 29, 2024
Canada , Montreal
Email: papers.asar@gmail.com

International Conference on Medical, 
Medicine and Health Sciences 
Jan 29, 2024
Egypt, Cairo
Email: contact.iierd@gmail.com
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Practical AI for Drug Discovery and 
Preclinical Development  Summit 
Jan 30, 2024
United States of America, San Diego, California
Email: info@hansonwade.com

International Conference on Medical and 
Biological Engineering 
Jan 31, 2024
France, Paris
Email: info.iared.org@gmail.com

International Conference on Advances in 
Health and Medical Science 
Jan 31, 2024
United Kingdom, London
Email: info.saard.org@gmail.com

The Pan Arab Spine Society  – Kuwait 
Conference
Feb 01-03, 2024
Kuwait, Kuwait city
Website: https://www.passkw2024.com

International Conference on Medical and 
Biological Engineering 
Feb 02, 2024
India, Ooty, Tamil Nadu
Email: papers.techno@gmail.com

1501st International Conference on Medical & 
Health Science 
Feb 03, 2024
Germany, Munich
Email: info@researchfora.com

International Conference on Advances in 
Health and Medical Science 
Feb 04, 2024
Scotland, Glasgow
Email: info.saard.org@gmail.com

Global Cardiology  and Healthcare Summit 
Feb 04, 2024
Singapore, Singapore
Email: info@biofora.org

International Conference on Medical, 
Pharmaceutical and Health Sciences 
Feb 06, 2024
Japan, Yokohama
Email: info.gsrd@gmail.com

1721st International Conference on Recent 
Advances in Medical Science 
Feb 07, 2024
Turkey, Antalya
Email: info@theiier.org

International Virtual Conference on 
COVID-19 and its Effect 
Feb 07, 2024
United Arab Emirates, Abu Dhabi
Email: info.conferenceonline@gmail.com

1685th International Conference on Medical 
and Biosciences 
Feb 08, 2024
Australia , Perth
Email: info@researchworld.org

26th Kuwait OBGYN Annual Conference
Feb 08-10, 2024
Kuwait, Kuwait City
Website: www.26obgynkw.com

International Conference on Medical and 
Health Sciences 
Feb 10, 2024
Egypt, Cairo
Email: papers.academicsconference@gmail.com

1673rd International Conference on Science, 
Health and Medicine 
Feb 10, 2024
Bahrain, Manama
Email: info@iser.co

International Conference on Medical, 
Medicine and Health Sciences 
Feb 12, 2024
France, Paris
Email: contact.iierd@gmail.com

International Conference on Recent Advances 
in Medical and Health Sciences 
Feb 13, 2024
Saudi Arabia , Al Khobar
Email: info@academicsworld.org

10th Annual Conference of SWAAC ELSO 2024
Feb 15-17, 2024
Kuwait, Kuwait City
Website: www.swaacelso2024.com



Forthcoming Conferences and Meetings December 2023377

International Conference on Recent 
Advancement in Medical Education, Nursing, 
and Health Sciences 
Feb 16, 2024
Australia, Melbourne
Email: info.irfconference@gmail.com

International Conference on Medical, 
Pharmaceutical and Health Sciences 
Feb 17, 2024
Switzerland, Bern
Email: info.gsrd@gmail.com

International Conference on Obesity, Weight 
Management and Nutrition Research 
Feb 17, 2024
Japan, Tokyo
Email: info.irfsr@gmail.com

International Conference on Virology 
Feb 18, 2024
France, Paris
Email: papers.itrgroup@gmail.com

1716th International Conferences on Medical 
and Health Science 
Feb 19, 2024
United States of America, Cambridge
Email: info@theires.org

International Conference on Medical and 
Biological Engineering 
Feb 20, 2024
United States of America, Edinburg
Email: papers.techno@gmail.com

1680th International Conference on Science, 
Health and Medicine 
Feb 21, 2024
Czech Republic, Prague
Email: info@iser.co

International Conference on Medical and 
Health Sciences 
Feb 23, 2024
United States of America, Chicago
Email: papers.academicsconference@gmail.com

1554th International Conference on Sports 
Nutrition and Supplements 
Feb 23, 2024
Romania, Bucharest
Email: info@academicsera.com

1705th International Conference on Medical, 
Biological and Pharmaceutical Sciences 
Feb 24, 2024
South Africa , Cape Town
Email: info@iastem.org

International Conference on Cardiology and 
Diabetes 
Feb 25, 2024
Indonesia , Bali
Email: info.iared.org@gmail.com

1684th International Conference on Science, 
Health and Medicine 
Feb 27, 2024
Canada , Ottawa
Email: info@iser.co

1707th International Conference on Medical, 
Biological and Pharmaceutical Sciences 
Feb 28, 2024
Kuwait, Kuwait City
Email: info@iastem.org

International Conference on Recent Advances 
in Medical, Medicine and Health Sciences 
Feb 29, 2024
Turkey, Istanbul
Email: contact.wrfer@gmail.com

International Conference on Cell and Tissue 
Science 
Mar 01, 2024
Oman, Salalah
Email: info@conferencefora.org

International Conference on Recent Advances 
in Medical and Health Sciences 
Mar 02, 2024
United Arab Emirates, Al-Khaimah
Email: info@academicsworld.org

International Conference on Medical, 
Pharmaceutical and Health Sciences 
Mar 03, 2024
Germany, Berlin
Email: info.gsrd@gmail.com

International Conference on Advances in 
Health and Medical Science 
Mar 04, 2024
Scotland, Glasgow
Email: info.saard.org@gmail.com
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International Conference on Recent Advances 
in Medical, Medicine and Health Sciences 
Mar 04, 2024
Switzerland, Geneva
Email: contact.wrfer@gmail.com

International Conference on Nursing Ethics 
and Medical Ethics 
Mar 06, 2024
Australia, Adelaide
Email: info.sciencefora@gmail.com

International Conference on Recent Advances 
in Medical and Health Sciences 
Mar 06, 2024
Lebanon, Byblos
Email: info@academicsworld.org

1710th International Conference on Medical, 
Biological and Pharmaceutical Sciences 
Mar 06, 2024
Australia, Melbourne
Email: info@iastem.org

International Virtual Conference on Medical, 
Biological and Pharmaceutical Science 
Mar 07, 2024
United Arab Emirates , Abu Dhabi
Email: info.conferenceonline@gmail.com

1742nd International Conference on Recent 
Advances in Medical Science 
Mar 09, 2024
Netherlands, Amsterdam
Email: info@theiier.org

International Conference on Cardiology and 
Diabetes 
Mar 10, 2024
United States of America, Washington D.C
Email: info.iared.org@gmail.com

Global Cardiology  and Healthcare Summit 
Mar 10, 2024
Canada, Toronto
Email: info@biofora.org

International Conference on Climate Change 
and Human Health Impacts 
Mar 11, 2024
United Kingdom, London
Email: info.isfecc@gmail.com

1744th International Conference on Recent 
Advances in Medical Science
Mar 12, 2024
Egypt, Cairo
Email: info@theiier.org

International Conference on Medical Ethics 
and Professionalism 
Mar 15, 2024
Switzerland, Bern
Email: info.sciencefora@gmail.com

1567th International Conference on Sports 
Nutrition and Supplements 
Mar 16, 2024
United States of America , New York
Email: info@academicsera.com

International Conference on Recent Advances 
in Medical, Medicine and Health Sciences 
Mar 16, 2024
United Arab Emirates, Abu Dhabi
Email: contact.wrfer@gmail.com

International Conference on Medical, 
Biological and Pharmaceutical Sciences 
Mar 17, 2024
United Kingdom, London
Email: info.ipharmaconferences@gmail.com

1612th International Conference on Food 
Microbiology and Food Safety 
Mar 17, 2024
United States of America , Denver
Email: info@theires.org

Global Cardiology and Healthcare Summit 
Mar 17, 2024
Thailand, Phuket
Email: info@biofora.org

International Conference on Obesity and 
Chronic Diseases 
Mar 18, 2024
United Kingdom, London
Email: info.iared.org@gmail.com

International Conference on Recent Advances 
in Medical, Medicine and Health Sciences 
Mar 19, 2024
Ireland, Dublin
Email: contact.wrfer@gmail.com

1569th International Conference on Pharma 
and Food 
Mar 19, 2024
United States of America , Cambridge
Email: info@academicsera.com

European Breast Cancer Conference 
Mar 20, 2024
Italy, Milan
Email: ebcc@eortc.org
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1712th International Conference on Medical 
and Biosciences 
Mar 20, 2024
Italy, Rome
Email: info@researchworld.org

International Conference on Medical and 
Biological Engineering 
Mar 20, 2024
United Arab Emirates , Dubai
Email: papers.techno@gmail.com

1720th International Conference on Medical, 
Biological and Pharmaceutical Sciences 
Mar 21, 2024
Turkey, Antalya
Email: info@iastem.org

International Conference on Sports Nutrition 
and Supplements 
Mar 22, 2024
Argentina, Buenos Aires
Email: info.wrfase@gmail.com

International Conference on Recent Advances 
in Medical, Medicine and Health Sciences 
Mar 23, 2024
Spain, Barcelona
Email: contact.wrfer@gmail.com

International Conference on Medical Health 
Science, Pharmacology & Bio Technology 
Mar 24, 2024
Italy, Rome
Email: papers.issrd@gmail.com

1722nd International Conference on Medical 
and Health Sciences 
Mar 25, 2024
Italy, Rome
Email: info@iserd.co

International Conference on Medical, 
Pharmaceutical and Health Sciences 
Mar 28, 2024
Canada, Ottawa
Email: info.gsrd@gmail.com

1701st International Conference on Science, 
Health and Medicine 
Mar 28, 2024
Kuwait, Kuwait City
Email: info@iser.co

International Conference on Nursing Science 
and Healthcare 
Mar 28, 2024
France, Paris
Email: info.iared.org@gmail.com

International Cancer Conference 
Mar 30, 2024
Malaysia , Kuala Lumpur
Email: info@biofora.org

1579th International Conference on Pharma 
and Food 
Apr 05, 2024
Sweden, Stockholm
Email: info@academicsera.com

International Cancer Conference 
Apr 05, 2024
Canada , Ottawa
Email: info@biofora.org

International Conference on Medical and 
Health Sciences 
Apr 07, 2024
New Zealand, Wellington
Email: papers.academicsconference@gmail.com

1722nd International Conference on Medical 
and Biosciences 
Apr 07, 2024
United Kingdom, London
Email: info@researchworld.org

International Conference on Healthcare and 
Clinical Gerontology 
Apr 09, 2024
Japan, Kitakyushu
Email: info.sciencefora@gmail.com

1732nd International Conference on Medical, 
Biological and Pharmaceutical Sciences 
Apr 10, 2024
Spain, Madrid
Email: info@iastem.org

Global Cardiology and Healthcare Summit 
12th Apr 2024
Japan, Kyoto
Email: info@biofora.org

1711th International Conference on Science, 
Health and Medicine 
Apr 13, 2024
Saudi Arabia , Riyadh
Email: info@iser.co
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1766th International Conference on Recent 
Advances in Medical Science 
Apr 15, 2024
India, New Delhi
Email: info@theiier.org

1726th International Conference on Recent 
Advances in Medical and Health Sciences 
Apr 16, 2024
United States of America, New York
Email: info@academicsworld.org
.
International Conference on Healthcare and 
Clinical Gerontology 
Apr 17, 2024
United States of America, Kansas City
Email: info.sciencefora@gmail.com

1729th International Conference on Medical 
and Biosciences 
Apr 18, 2024
United States of America, New Orleans
Email: info@researchworld.org

1589th International Conference on Pharma 
and Food 
Apr 19, 2024
United Kingdom, Oxford
Email: info@academicsera.com

International Conference on Research in Life-
sciences & Healthcare 
Apr 19, 2024
Netherlands, Amsterdam
Email: info@biofora.org

International Conference on Medical and 
Biosciences 
Apr 20, 2024
Malaysia, Malacca
Email: info@researchworld.org

1769th International Conference on Recent 
Advances in Medical Science
Apr 20, 2024
Italy, Rome
Email: info@theiier.org

1549th International Conference on Medical & 
Health Science 
Apr 22, 2024
United States of America , Chicago
Email: info@researchfora.com

International Conference on Recent 
Advancement in Medical Education, Nursing, 
and Health Sciences 
Apr 26, 2024
United Arab Emirates, Dubai
Email: info.irfconference@gmail.com

1762nd International Conferences on Medical 
and Health Science 
Apr 28, 2024
United States of America , Philadelphia
Email: info@theires.org

1742nd International Conference on Medical 
and Health Sciences 
Apr 28, 2024
Kuwait, Kuwait City
Email: info@iserd.co

2nd CME Cardiologists  Conference 
Apr 29, 2024
United Arab Emirates, Dubai
Email: eaccm@plenareno.net

International Conference on Medical and 
Health Sciences 
Apr 30, 2024
Canada , Montreal
Email: papers.academicsconference@gmail.com
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1. Colorectal cancer

KEY FACTS

•	 Colorectal cancer is the third most common cancer 
worldwide, accounting for approximately 10% of 
all cancer cases and is the second leading cause of 
cancer-related deaths worldwide.

•	 It predominantly affects older individuals, with the 
majority of cases occurring in people aged 50 and 
above.

•	 Several lifestyle factors contribute to the 
development of colorectal cancer such as a high 
intake of processed meats and low intake of 
fruits and vegetables, sedentary lifestyle, obesity, 
smoking, and excessive alcohol consumption.

•	 Colorectal cancer is often diagnosed at advanced 
stages when treatment options are limited.

•	 The incidence and impact of colorectal cancer can 
be significantly reduced by implementing primary 
prevention strategies such as adopting a healthy 
lifestyle, avoiding risk factors, and practicing early 
detection through screening.

Overview
Colorectal cancer is a type of cancer that affects the 

colon (large intestine) or rectum. It is one of the most 
common types of cancer worldwide. It can cause severe 
harm and death. The risk of colorectal cancer increases 
with age. Most cases affect people over 50 years old. 
Common symptoms include diarrhoea, constipation, 
blood in the stool, abdominal pain, unexplained weight 
loss, fatigue, and low iron levels. Many people will not 
have symptoms in the early stages of the disease.

The risk of colorectal cancer can be reduced 
by eating a healthy diet, staying physically active, 
not smoking tobacco and limiting alcohol. Regular 

screenings are crucial for early detection.
Colon cancer is the second leading cause of cancer-

related deaths worldwide. In 2020, more than 1.9 
million new cases of colorectal cancer and more than 
930 000 deaths due to colorectal cancer were estimated 
to have occurred worldwide. Large geographical 
variations in incidence and mortality rates were 
observed. The incidence rates were highest in Europe 
and Australia and New Zealand, and the mortality 
rates were highest in Eastern Europe. By 2040 the 
burden of colorectal cancer will increase to 3.2 million 
new cases per year (an increase of 63%) and 1.6 million 
deaths per year (an increase of 73%).

Incidence rates of colorectal cancer have been 
decreasing in high-income countries, largely as a result 
of effective screening programmes. The prognosis for 
colorectal cancer varies depending on the stage at 
diagnosis. Early-stage cancers have higher survival 
rates than advanced-stage cancers. Timely diagnosis, 
appropriate treatment, and regular follow-up care are 
important for improving survival rates and quality of 
life.

Risk Factors
Factors that may increase the risk of developing 

colorectal cancer include:
•	 age: the risk of developing colorectal cancer 

increases with age, with most cases occurring in 
individuals over 50 years old;

•	 family history: a family history of colorectal 
cancer or certain genetic conditions, such as Lynch 
syndrome and familial adenomatous polyposis 
(FAP), can increase the risk;

•	 personal history: individuals who have had 
colorectal cancer before or certain types of polyps 
are at a higher risk; and

•	 lifestyle factors: unhealthy lifestyle choices, such as 
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a diet high in processed meats and low in fruits and 
vegetables, sedentary behaviour, obesity, smoking 
and excessive alcohol consumption, can increase 
the risk.

Symptoms
Colorectal cancer often has no symptoms in the 

early stages. Regular screenings are important to catch 
the disease early and begin treatment.

Common symptoms include:
•	 changes in bowel habits such as diarrhoea, 

constipation, or narrowing of the stool
•	 blood in the stool (rectal bleeding), either bright red 

or dark and tar-like
•	 abdominal cramps, pain or bloating that won’t go 

away
•	 unexplained weight loss that is sudden and losing 

weight without trying
•	 feeling constantly tired and lacking energy, even 

with enough rest
•	 iron deficiency anaemia due to chronic bleeding, 

causing fatigue, weakness and paleness.

Prevention
Lifestyle changes and regular screening can help 

prevent colorectal cancer.
Lifestyle changes to help prevent colorectal cancer 

include:
•	 eating a healthy diet rich in fruits and vegetables
•	 not smoking tobacco
•	 keeping an active lifestyle
•	 limiting alcohol consumption
•	 avoiding exposure to environmental risk factors.

People who suspect they may have colorectal 
cancer should speak to their healthcare provider right 
away.

Regular screening for colorectal cancer (secondary 
prevention) is the best way to catch the disease early.

Treatments are more likely to cure the disease in 
the early stages. Studies have shown that screening 
can reduce both the incidence and mortality of 
colorectal cancer through early detection and removal 
of precancerous growths.

Stool-based tests are non-invasive screening 
methods used to detect the presence of colorectal 
cancer or precancerous polyps in the stool. The 
common type of stool-based tests is the fecal occult 
blood test (FOBT). FOBT detects hidden blood in the 
stool, which can be an indicator of colorectal cancer 
or polyps. It involves collecting a small sample of 
stool and sending it to a laboratory for analysis. If 
blood or abnormal findings are detected in the stool, 
further diagnostic procedures, such as colonoscopy, 
are usually recommended to confirm the presence of 
colorectal cancer or polyps.

Stool-based tests are convenient, non-invasive, 
and can be effective in detecting colorectal cancer 
at early stages or identifying precancerous polyps. 
Individuals with a family history of colorectal cancer 
or certain genetic conditions may benefit from genetic 
counselling and genetic testing to assess their risk and 
determine appropriate screening measures.

Diagnosis
Diagnostic methods for colorectal cancer include 

physical examination, imaging (such as abdominal 
ultrasound, computed tomography scans, and 
magnetic resonance imaging), examination of the inside 
of the colon using colonoscopy or sigmoidoscopy, 
taking a sample of tissue (biopsy) for histopathology 
examination, and molecular testing to identify specific 
genetic mutations or biomarkers to guide the best 
treatment option.

Treatment and care
Treatments for colorectal cancer are based on the 

type and progression of the cancer and the person’s 
medical history. Early detection of colorectal cancer 
can lead to better treatments and outcomes.

Treatments include:
•	 surgery
•	 radiotherapy (radiation)
•	 chemotherapy
•	 targeted therapy
•	 immunotherapy.

Surgery is often used in the early stages of cancer if 
the tumour has not spread to other areas of the body. 
Chemotherapy and radiation therapy can help shrink 
the tumour. Doctors from several disciplines often 
work together to provide treatment and care of people 
with colorectal cancer.

Supportive care is important for people with 
colorectal cancer. It aims to manage symptoms, provide 
pain relief, and give emotional support. It can help to 
increase quality of life for people with colorectal cancer 
and their families.

Stages of care
a) Early stage disease. The primary treatment for 

early stage colorectal cancer (i.e. tumour limited to 
the bowel or local lymph nodes, with no metastatic 
dissemination to distant organs) is surgical removal 
of the tumour and nearby lymph nodes. The specific 
surgical procedure depends on the location of the 
tumour. It may involve a colectomy (removal of a 
portion of the colon) or a proctectomy (removal of 
the rectum). In some cases, a temporary or permanent 
colostomy or ileostomy may be needed to create an 
opening for waste elimination. Adjuvant therapy refers 
to additional treatment given after surgery to lower 
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the risk of cancer recurrence. In early-stage colorectal 
cancer, adjuvant chemotherapy may be recommended 
to kill any remaining cancer cells that cannot be seen 
or removed during surgery. Adjuvant chemotherapy 
is typically recommended for patients with a higher 
risk of recurrence, such as those with lymph node 
involvement or certain tumour characteristics. 
Sometimes chemotherapy may be given before surgery 
(neoadjuvant chemotherapy) to shrink the tumour. 
Radiation therapy can be associated in tumours of the 
last segment of the intestine (rectum) to increase the 
chance of reduce the size of the tumour.

After treatment, regular follow-up visits and 
surveillance are essential to monitor for any signs of 
recurrence or new cancer. Surveillance may include 
physical examinations, blood tests, and imaging 
studies (such as CT scans) to detect any potential 
recurrence at an early stage.
a) Advanced disease. Systemic therapy is the 
primary treatment approach for metastatic colorectal 
cancer, as it aims to treat cancer cells throughout 
the body. Chemotherapy is often used as the first-
line treatment for metastatic colorectal cancer. 
Combination chemotherapy regimens are commonly 
used to kill cancer cells or slow down their growth. 
Targeted therapy may be used in combination with 
chemotherapy for patients with specific genetic 
mutations, such as KRAS or BRAF mutations. 
Immunotherapy drugs may be considered for patients 
with tumours that exhibit specific genetic markers, 
such as microsatellite instability-high (MSI-H) or 
mismatch repair deficiency (dMMR).

In some cases, surgery may be recommended 
for metastatic colorectal cancer to remove tumours 
that are causing symptoms or blocking the intestine. 
Localized treatments, such as radiofrequency ablation, 
cryoablation, or radiation therapy, may be used to treat 
specific areas of metastasis, such as liver metastases. 
Radiation therapy may be used to help control the 
disease and manage symptoms, such as pain or 
bleeding.

Clinical Trials
Clinical trials offer opportunities to access novel 

treatments or experimental therapies for patients. 
Participation in clinical trials helps advance medical 
knowledge and potentially offers new treatment 
options.

WHO response
The WHO is actively involved in addressing the 

global burden of colorectal cancer and implementing 
strategies to reduce its impact. WHO’s approach 
involves raising awareness, cancer prevention and 
control, early detection and screening, strengthening 

health systems, capacity building, research and 
surveillance, as well as collaboration and partnerships. 
These comprehensive efforts contribute to reducing the 
burden of colorectal cancer by promoting prevention, 
early detection, equitable access to quality care, and 
improving overall cancer control globally.

2. Depression

KEY FACTS
•	 Depression is a common mental disorder.
•	 Globally, an estimated 5% of adults suffer from 

depression.
•	 More women are affected by depression than men.
•	 Depression can lead to suicide.
•	 There is effective treatment for mild, moderate and 

severe depression.

Overview
Depressive disorder (also known as depression) 

is a common mental disorder. It involves a depressed 
mood or loss of pleasure or interest in activities for long 
periods of time. Depression is different from regular 
mood changes and feelings about everyday life. It can 
affect all aspects of life, including relationships with 
family, friends and community. It can result from or 
lead to problems at school and at work.

Depression can happen to anyone. People who have 
lived through abuse, severe losses or other stressful 
events are more likely to develop depression. Women 
are more likely to have depression than men.

An estimated 3.8% of the population experience 
depression, including 5% of adults (4% among men 
and 6% among women), and 5.7% of adults older 
than 60 years. Approximately 280 million people in 
the world have depression (1). Depression is about 
50% more common among women than among men. 
Worldwide, more than 10% of pregnant women 
and women who have just given birth experience 
depression (2). More than 700 000 people die due to 
suicide every year. Suicide is the fourth leading cause 
of death in 15–29-year-olds.

Although there are known, effective treatments 
for mental disorders, more than 75% of people 
in low- and middle-income countries receive no 
treatment (3). Barriers to effective care include a lack 
of investment in mental health care, lack of trained 
health-care providers and social stigma associated 
with mental disorders.

Symptoms and patterns
During a depressive episode, a person experiences 

a depressed mood (feeling sad, irritable, empty). They 
may feel a loss of pleasure or interest in activities.
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A depressive episode is different from regular 
mood fluctuations. They last most of the day, nearly 
every day, for at least two weeks.

Other symptoms are also present, which may 
include:
•	 poor concentration
•	 feelings of excessive guilt or low self-worth
•	 hopelessness about the future
•	 thoughts about dying or suicide
•	 disrupted sleep
•	 changes in appetite or weight
•	 feeling very tired or low in energy.

Depression can cause difficulties in all aspects of 
life, including in the community and at home, work 
and school.

A depressive episode can be categorized as mild, 
moderate, or severe depending on the number and 
severity of symptoms, as well as the impact on the 
individual’s functioning. 

There are different patterns of depressive episodes 
including:
•	 single episode depressive disorder, meaning the 

person’s first and only episode;
•	 recurrent depressive disorder, meaning the person 

has a history of at least two depressive episodes; 
and

•	 bipolar disorder, meaning that depressive episodes 
alternate with periods of manic symptoms, which 
include euphoria or irritability, increased activity 
or energy, and other symptoms such as increased 
talkativeness, racing thoughts, increased self-
esteem, decreased need for sleep, distractibility, 
and impulsive reckless behaviour.  

Contributing factors and prevention
Depression results from a complex interaction 

of social, psychological, and biological factors. 
People who have gone through adverse life events 
(unemployment, bereavement, traumatic events) are 
more likely to develop depression. Depression can, in 
turn, lead to more stress and dysfunction and worsen 
the affected person’s life situation and the depression 
itself.

Depression is closely related to and affected by 
physical health. Many of the factors that influence 
depression (such as physical inactivity or harmful use 
of alcohol) are also known risk factors for diseases 
such as cardiovascular disease, cancer, diabetes and 
respiratory diseases. In turn, people with these diseases 
may also find themselves experiencing depression 
due to the difficulties associated with managing their 
condition.

Prevention programmes have been shown to 
reduce depression. Effective community approaches to 
prevent depression include school-based programmes 

to enhance a pattern of positive coping in children and 
adolescents. Interventions for parents of children with 
behavioural problems may reduce parental depressive 
symptoms and improve outcomes for their children. 
Exercise programmes for older persons can also be 
effective in depression prevention.

Diagnosis and treatment
There are effective treatments for depression. These 

include psychological treatment and medications. Seek 
care if you have symptoms of depression.

Psychological treatments are the first treatments for 
depression. They can be combined with antidepressant 
medications in moderate and severe depression. 
Antidepressant medications are not needed for mild 
depression.

Psychological treatments can teach new ways 
of thinking, coping or relating to others. They may 
include talk therapy with professionals and supervised 
lay therapists. Talk therapy can happen in person or 
online. Psychological treatments may be accessed 
through self-help manuals, websites and apps. 

Effective psychological treatments for depression 
include:   
•	 behavioural activation
•	 cognitive behavioural therapy
•	 interpersonal psychotherapy
•	 problem-solving therapy.

Antidepressant medications include selective 
serotonin reuptake inhibitors (SSRIs), such as 
fluoxetine.

Health-care providers should keep in mind the 
possible adverse effects associated with antidepressant 
medication, the ability to deliver either intervention (in 
terms of expertise, and/or treatment availability), and 
individual preferences.

Antidepressants should not be used for treating 
depression in children and are not the first line of 
treatment in adolescents, among whom they should be 
used with extra caution.

Different medications and treatments are used for 
bipolar disorder.

Self-care
Self-care can play an important role in managing 

symptoms of depression and promoting overall well-
being.

What you can do:
•	 try to keep doing activities you used to enjoy
•	 stay connected to friends and family
•	 exercise regularly, even if it’s just a short walk
•	 stick to regular eating and sleeping habits as much 

as possible
•	 avoid or cut down on alcohol and don’t use illicit 
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drugs, which can make depression worse
•	 talk to someone you trust about your feelings 
•	 seek help from a healthcare provider.

If you have thoughts of suicide:
•	 remember you are not alone, and that many people 

have gone through what you’re experiencing and 
found help

•	 talk to someone you trust about how you feel
•	 talk to a health worker, such as a doctor or 

counsellor
•	 join a support group.

If you think you are in immediate danger of 
harming yourself, contact any available emergency 
services or a crisis line.

WHO response
WHO’s Mental health action plan 2013–2030 

highlights the steps required to provide appropriate 
interventions for people with mental disorders 
including depression. 

Depression and self-harm/suicide are among the 
priority conditions covered by WHO’s Mental Health 
Gap Action Programme (mhGAP). The Programme 
aims to help countries increase services for people 
with mental, neurological and substance use disorders 
through care provided by health workers who are not 
specialists in mental health. 

WHO has developed brief psychological 
intervention manuals for depression that may be 
delivered by lay therapists to individuals and groups. 
An example is the Problem management plus (PM+) 
manual, which describes the use of behavioural 
activation, stress management, problem solving 
treatment and strengthening social support. Moreover, 
the Group interpersonal therapy for depression 
manual describes group treatment of depression. 
Finally, the Thinking healthy manual covers the 
use of cognitive-behavioural therapy for perinatal 
depression.
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3. Lung cancer

KEY FACTS
•	 Lung cancer is the leading cause of cancer-related 

deaths worldwide, accounting for the highest 
mortality rates among both men and women.

•	 Smoking is the leading cause of lung cancer, 
responsible for approximately 85% of all cases.

•	 Lung cancer is often diagnosed at advanced stages 
when treatment options are limited.

•	 Screening high risk individuals has the potential to 
allow early detection and to dramatically improve 
survival rates.

•	 Primary prevention (such as tobacco control 
measures and reducing exposure to environmental 
risk factors) can reduce the incidence of lung cancer 
and save lives.

Overview
Lung cancer is a type of cancer that starts when 

abnormal cells grow in an uncontrolled way in the 
lungs. It is a serious health issue that can cause severe 
harm and death.

Symptoms of lung cancer include a cough that does 
not go away, chest pain and shortness of breath.

It is important to seek medical care early to avoid 
serious health effects. Treatments depend on the 
person’s medical history and the stage of the disease.

The most common types of lung cancer are non-
small cell carcinoma (NSCLC) and small cell carcinoma 
(SCLC). NSCLC is more common and grows slowly, 
while SCLC is less common but often grows quickly.

Lung cancer is a significant public health concern, 
causing a considerable number of deaths globally. 
GLOBOCAN 2020 estimates of cancer incidence and 
mortality produced by the International Agency 
for Research on Cancer (IARC) show as lung cancer 
remains the leading cause of cancer death, with an 
estimated 1.8 million deaths (18%) in 2020.

Smoking tobacco (including cigarettes, cigars, and 
pipes) is the primary risk factor for lung cancer but it 
can also affect non-smokers. Other risk factors include 
exposure to secondhand smoke, occupational hazards 
(such as asbestos, radon and certain chemicals), air 
pollution, hereditary cancer syndromes, and previous 
chronic lung diseases.

Symptoms
Lung cancer can cause several symptoms that may 

indicate a problem in the lungs.
The most common symptoms include:

•	 cough that does not go away
•	 chest pain
•	 shortness of breath
•	 coughing up blood (haemoptysis)



KUWAIT MEDICAL JOURNAL 386December 2023

•	 fatigue
•	 weight loss with no known cause
•	 lung infections that keep coming back.

Early symptoms may be mild or dismissed as 
common respiratory issues, leading to delayed 
diagnosis.

Prevention
Not smoking tobacco is the best way to prevent 

lung cancer.
Other risk factors to avoid include:

•	 secondhand smoke
•	 air pollution
•	 workplace hazards like chemicals and asbestos.

Early treatment can prevent lung cancer from 
becoming worse and spreading to other parts of the 
body.

Prevention of lung cancer include primary and 
secondary prevention measures. Primary prevention 
aims to prevent the initial occurrence of a disease 
through risk reduction and promoting healthy 
behaviour. In public health, these preventive measures 
include smoking cessation, promoting smoke-free 
environments, implementing tobacco control policies, 
addressing occupational hazards, and reducing air 
pollution levels.

Secondary prevention for lung cancer involves 
screening methods that aim to detect the disease in 
its early stages, before symptoms become apparent 
and can be indicated for high-risk individuals. In this 
population, early detection can significantly increase 
the chances of successful treatment and improve 
outcomes. The primary screening method for lung 
cancer is low-dose computed tomography (LDCT).

Diagnosis
Diagnostic methods for lung cancer include 

physical examination, imaging (such as chest X-rays, 
computed tomography scans, and magnetic resonance 
imaging), examination of the inside of the lung using 
a bronchoscopy, taking a sample of tissue (biopsy) 
for histopathology examination and definition of the 
specific subtype (NSCLC versus SCLC), and molecular 
testing to identify specific genetic mutations or 
biomarkers to guide the best treatment option.

Treatment and care
Treatments for lung cancer are based on the type 

of cancer, how much it has spread, and the person’s 
medical history. Early detection of lung cancer can 
lead to better treatments and outcomes.

Treatments include:
•	 surgery
•	 radiotherapy (radiation)
•	 chemotherapy

•	 targeted therapy
•	 immunotherapy.

Surgery is often used in the early stages of lung 
cancer if the tumour has not spread to other areas of 
the body. Chemotherapy and radiation therapy can 
help shrink the tumour.

Doctors from several disciplines often work 
together to provide treatment and care of people with 
lung cancer.

Supportive care is important for people with lung 
cancer. It aims to manage symptoms, provide pain 
relief, and give emotional support. It can help to 
increase quality of life for people with lung cancer and 
their families.

Stages of care
a) Early stage disease: The primary treatment for early 
stage lung cancer (i.e. tumour limited to the lung, with 
no metastatic dissemination to distant organs or lymph 
nodes) is surgical removal of the tumour through 
procedures such as lobectomy, segmentectomy, or 
wedge resection. Neoadjuvant therapy (chemotherapy 
and/or radiation therapy before surgery) can help 
reduce tumour size, making it more manageable for 
surgical removal. Adjuvant treatment (chemotherapy 
and/or radiation therapy) is very often recommended 
after surgery to reduce the risk of cancer recurrence. In 
cases where surgery is not feasible, radiation therapy 
or stereotactic body radiation therapy (SBRT) may 
be used as the primary treatment. Targeted therapy 
and immunotherapy may also be considered based 
on specific tumour characteristics. Individualized 
treatment plans should be discussed with healthcare 
professionals.

b) Advanced disease: The treatment for metastatic 
stage lung cancer, where the cancer has spread to 
distant organs or lymph nodes, is based on various 
factors, including the patient’s overall health, the 
extent and location of metastases, histology, genetic 
profile, and individual preferences. The primary 
goal is to prolong survival, alleviate symptoms, and 
improve quality of life. Systemic therapies, such as 
chemotherapy, targeted therapy, and immunotherapy, 
play a crucial role in the treatment of metastatic lung 
cancer.

Chemotherapy is often the first-line treatment for 
the majority of patients around the world and involves 
the use of drugs that circulate throughout the body to 
kill cancer cells. Combination chemotherapy regimens 
are commonly used, and the choice of drugs depends 
on factors such as the histological type of the cancer 
and the patient’s general health conditions. Targeted 
therapy, designed to block the signalling pathways 
that drive the growth of cancer cells, is an important 
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option for patients with specific genetic mutations or 
biomarkers identified in their tumour. Immunotherapy, 
specifically immune checkpoint inhibitors, has 
revolutionized the treatment of metastatic lung cancer. 
These drugs help to stimulate the immune system to 
recognize and attack cancer cells. Local treatments, 
such as radiation therapy and surgery, may be used to 
manage specific metastatic sites or alleviate symptoms 
caused by tumour growth.

Clinical Trials
Clinical trials offer opportunities to access novel 

treatments or experimental therapies for patients. 
Participation in clinical trials helps advance medical 
knowledge and potentially offers new treatment options.

WHO response
WHO recognizes the significant impact of lung 

cancer on global health and has implemented several 
initiatives to address the disease comprehensively. 
The WHO’s response focuses on tobacco control, 
cancer prevention, early detection, and improving 
access to quality treatment and care. WHO supports 
countries in implementing evidence-based tobacco 
control policies, including increasing tobacco taxes, 
enforcing comprehensive bans on tobacco advertising, 
promotion, and sponsorship, and implementing strong 
graphic health warnings on tobacco products.

The Organization also promotes cancer prevention 
strategies by advocating for healthy lifestyles, 
including regular physical activity, a healthy diet, and 
minimizing exposure to environmental risk factors. 
Additionally, WHO supports early detection programs 
and encourages countries to implement screening 
measures for high-risk populations to detect lung 
cancer at earlier stages when treatment options are 
more effective. Last, WHO works towards ensuring 
access to quality treatment and care for lung cancer 
patients by providing technical guidance to member 
states, promoting equitable access to essential cancer 
medicines, and fostering international collaboration to 
share best practices and improve cancer care outcomes.

4. Nipah virus

KEY FACTS
•	 Nipah virus infection in humans causes a range of 

clinical presentations, from asymptomatic infection 
(subclinical) to acute respiratory infection and fatal 
encephalitis.

•	 The case fatality rate is estimated at 40% to 75%. 
This rate can vary by outbreak depending on local 
capabilities for epidemiological surveillance and 
clinical management.

•	 Nipah virus can be transmitted to humans from 
animals (such as bats or pigs), or contaminated 
foods and can also be transmitted directly from 
human-to-human.

•	 Fruit bats of the Pteropodidae family are the natural 
host of Nipah virus.

•	 There is no treatment or vaccine available for either 
people or animals. The primary treatment for 
humans is supportive care.

•	 The 2018 annual review of the WHO R&D 
Blueprint list of priority diseases indicates that 
there is an urgent need for accelerated research and 
development for the Nipah virus.

Overview
Nipah virus (NiV) is a zoonotic virus (it is 

transmitted from animals to humans) and can also be 
transmitted through contaminated food or directly 
between people. In infected people, it causes a range 
of illnesses from asymptomatic (subclinical) infection 
to acute respiratory illness and fatal encephalitis. The 
virus can also cause severe disease in animals such 
as pigs, resulting in significant economic losses for 
farmers.  

Although Nipah virus has caused only a few known 
outbreaks in Asia, it infects a wide range of animals 
and causes severe disease and death in people, making 
it a public health concern.

Past Outbreaks 
Nipah virus was first recognized in 1999 during 

an outbreak among pig farmers in, Malaysia. No new 
outbreaks have been reported in Malaysia since 1999. 

It was also recognized in Bangladesh in 2001, and 
nearly annual outbreaks have occurred in that country 
since. The disease has also been identified periodically 
in eastern India.

Other regions may be at risk for infection, as 
evidence of the virus has been found in the known 
natural reservoir (Pteropus bat species) and several 
other bat species in a number of countries, including 
Cambodia, Ghana, Indonesia, Madagascar, the 
Philippines, and Thailand.

Transmission
During the first recognized outbreak in Malaysia, 

which also affected Singapore, most human infections 
resulted from direct contact with sick pigs or their 
contaminated tissues. Transmission is thought to have 
occurred via unprotected exposure to secretions from 
the pigs, or unprotected contact with the tissue of a 
sick animal.

In subsequent outbreaks in Bangladesh and India, 
consumption of fruits or fruit products (such as raw 
date palm juice) contaminated with urine or saliva 
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from infected fruit bats was the most likely source of 
infection.

There are currently no studies on viral persistence 
in bodily fluids or the environment including fruits.

Human-to-human transmission of Nipah virus 
has also been reported among family and care givers 
of infected patients. During the later outbreaks in 
Bangladesh and India, Nipah virus spread directly 
from human-to-human through close contact with 
people’s secretions and excretions. In Siliguri, India 
in 2001, transmission of the virus was also reported 
within a health-care setting, where 75% of cases 
occurred among hospital staff or visitors. From 2001 
to 2008, around half of reported cases in Bangladesh 
were due to human-to-human transmission through 
providing care to infected patients.

Signs and symptoms
Human infections range from asymptomatic 

infection to acute respiratory infection (mild, severe), 
and fatal encephalitis.

Infected people initially develop symptoms 
including fever, headaches, myalgia (muscle pain), 
vomiting and sore throat. This can be followed by 
dizziness, drowsiness, altered consciousness, and 
neurological signs that indicate acute encephalitis. 
Some people can also experience atypical pneumonia 
and severe respiratory problems, including acute 
respiratory distress. Encephalitis and seizures occur 
in severe cases, progressing to coma within 24 to 48 
hours. 

The incubation period (interval from infection to 
the onset of symptoms) is believed to range from 4 to 
14 days. However, an incubation period as long as 45 
days has been reported.

Most people who survive acute encephalitis make 
a full recovery, but long term neurologic conditions 
have been reported in survivors.  Approximately 
20% of patients are left with residual neurological 
consequences such as seizure disorder and personality 
changes. A small number of people who recover 
subsequently relapse or develop delayed onset 
encephalitis.

The case fatality rate is estimated at 40% to 75%. 
This rate can vary by outbreak depending on local 
capabilities for epidemiological surveillance and 
clinical management.

Diagnosis
Initial signs and symptoms of Nipah virus infection 

are nonspecific, and the diagnosis is often not suspected 
at the time of presentation.  This can hinder accurate 
diagnosis and creates challenges in outbreak detection, 
effective and timely infection control measures, and 
outbreak response activities. 

In addition, the quality, quantity, type, timing 
of clinical sample collection and the time needed 
to transfer samples to the laboratory can affect the 
accuracy of laboratory results.

Nipah virus infection can be diagnosed with clinical 
history during the acute and convalescent phase of the 
disease. The main tests used are real time polymerase 
chain reaction (RT-PCR) from bodily fluids and 
antibody detection via enzyme-linked immunosorbent 
assay (ELISA). 

Other tests used include polymerase chain reaction 
(PCR) assay, and virus isolation by cell culture.

Treatment
There are currently no drugs or vaccines specific for 

Nipah virus infection although WHO has identified 
Nipah as a priority disease for the WHO Research 
and Development Blueprint.  Intensive supportive 
care is recommended to treat severe respiratory and 
neurologic complications.

Natural host: fruit bats
Fruit bats of the family Pteropodidae – particularly 

species belonging to the Pteropus genus – are the 
natural hosts for Nipah virus. There is no apparent 
disease in fruit bats.

It is assumed that the geographic distribution 
of Henipaviruses overlaps with that of Pteropus category. 
This hypothesis was reinforced with the evidence 
of Henipavirus infection in Pteropus bats from 
Australia, Bangladesh, Cambodia, China, India, 
Indonesia, Madagascar, Malaysia, Papua New Guinea, 
Thailand and Timor-Leste.

African fruit bats of the genus Eidolon, 
family Pteropodidae, were found positive for antibodies 
against Nipah and Hendra viruses, indicating that 
these viruses might be present within the geographic 
distribution of Pteropodidae bats in Africa.

Nipah virus in domestic animals
Outbreaks of the Nipah virus in pigs and other 

domestic animals such as horses, goats, sheep, cats and 
dogs were first reported during the initial Malaysian 
outbreak in 1999.

The virus is highly contagious in pigs. Pigs are 
infectious during the incubation period, which lasts 
from 4 to 14 days.

An infected pig can exhibit no symptoms, but some 
develop acute feverish illness, labored breathing, and 
neurological symptoms such as trembling, twitching 
and muscle spasms. Generally, mortality is low except 
in young piglets. These symptoms are not dramatically 
different from other respiratory and neurological 
illnesses of pigs. Nipah virus should be suspected if 
pigs also have an unusual barking cough or if human 
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cases of encephalitis are present. For more information 
of Nipah in animals, see the Food and Agriculture 
Organization of the United Nations webpage on 
Nipah and the World Organization for Animal Health 
(OIE) webpage on Nipah.

Prevention
Controlling Nipah virus in pigs

Currently, there are no vaccines available against 
Nipah virus. Based on the experience gained during 
the outbreak of Nipah involving pig farms in 1999, 
routine and thorough cleaning and disinfection 
of pig farms with appropriate detergents may be 
effective in preventing infection. If an outbreak is 
suspected, the animal premises should be quarantined 
immediately.  Culling of infected animals – with close 
supervision of burial or incineration of carcasses – 
may be necessary to reduce the risk of transmission 
to people. Restricting or banning the movement of 
animals from infected farms to other areas can reduce 
the spread of the disease. As Nipah virus outbreaks 
have involved pigs and/or fruit bats, establishing an 
animal health/wildlife surveillance system, using a 
One Health approach, to detect Nipah cases is essential 
in providing early warning for veterinary and human 
public health authorities.

Reducing the risk of infection in people
In the absence of a vaccine, the only way to reduce 

or prevent infection in people is by raising awareness 
of the risk factors and educating people about the 
measures they can take to reduce exposure to  the 
Nipah virus. Public health educational messages 
should focus on:

•	 Reducing the risk of bat-to-human transmission.
Efforts to prevent transmission should first focus 

on decreasing bat access to date palm sap and other 
fresh food products. Keeping bats away from sap 
collection sites with protective coverings (such as 
bamboo sap skirts) may be helpful. Freshly collected 
date palm juice should be boiled, and fruits should be 
thoroughly washed and peeled before consumption. 
Fruits with sign of bat bites should be discarded.

•	 Reducing the risk of animal-to-human 
transmission.
Gloves and other protective clothing should be 

worn while handling sick animals or their tissues, and 
during slaughtering and culling procedures. As much 
as possible, people should avoid being in contact with 
infected pigs. In endemic areas, when establishing new 
pig farms, considerations should be given to presence 
of fruit bats in the area and in general, pig feed and pig 
shed should be protected against bats when feasible.

•	 Reducing the risk of human-to-human 
transmission.
Close unprotected physical contact with Nipah 

virus-infected people should be avoided. Regular 
hand washing should be carried out after caring for or 
visiting sick people.

Controlling infection in health-care settings
Health-care workers caring for patients with 

suspected or confirmed infection, or handling 
specimens from them, should implement standard 
infection control precautions at all times

As human-to-human transmission has been 
reported, in particular in health-care settings, contact 
and droplet precautions should be used in addition to 
standard precautions. Airborne precautions may be 
required in certain circumstances.

Samples taken from people and animals with 
suspected Nipah virus infection should be handled by 
trained staff working in suitably equipped laboratories.

WHO response
WHO is supporting affected and at risk countries 

with technical guidance on how to manage 
outbreaks of Nipah virus and on how to prevent 
their occurrence.

The risk of international transmission via fruits 
or fruit products (such as raw date palm juice) 
contaminated with urine or saliva from infected fruit 
bats can be prevented by washing them thoroughly 
and peeling them before consumption. Fruit with 
signs of bat bites should be discarded.

5. Rheumatoid arthritis

Key facts
•	 In 2019, 18 million people worldwide were living 

with rheumatoid arthritis (1).
•	 About 70% of people living with rheumatoid 

arthritis are women, and 55% are older than 55 
years (1).

•	 13 million people with rheumatoid arthritis 
experience severity levels (moderate or severe) that 
could benefit from rehabilitation (2).

•	 While rheumatoid arthritis is a systemic 
autoimmune disease that affects multiple body 
systems, the joints of hands, wrists, feet, ankles, 
knees, shoulders and elbows are most often affected 
(3).

Overview
Rheumatoid arthritis (RA) is a chronic disease that 

causes inflammation around the body and commonly 
presents with pain in the joints.
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Untreated, RA can cause severe damage to the 
joints and their surrounding tissue. It can lead to heart, 
lung or nervous system problems.

Common symptoms include chronic pain, stiffness, 
tenderness, heat and swelling in the joints. RA can 
make it hard to move and perform daily activities.

The causes of rheumatoid arthritis are unknown. 
Risk factors include smoking, obesity and exposure to 
air pollution. Women and older people have a higher 
risk of developing RA.

If diagnosed timely, symptoms and disease 
progression can be controlled with pharmacological 
treatment, and optimal functioning can be maintained 
through rehabilitation (including the use of assistive 
products). In cases with severe joint damage, surgical 
procedures, including joint replacement, may help 
to restore movement or manage pain, and maintain 
physical function.

Scope of the problem
The typical onset of the disease occurs in adults 

in their sixties. Women are two-to-three times more 
often affected than men. The prevalence of rheumatoid 
arthritis is higher in industrialized countries, which 
may be explained by demographics (higher average 
age), exposures to environmental toxins and lifestyle 
risk factors, and under-diagnosis in low-and-middle-
income countries.

Signs and symptoms
Rheumatoid arthritis causes inflammation and 

pain in one or more joints. It can happen in most joints, 
but it’s most common in the small joints of the hands, 
wrists and feet.

RA is chronic and may worsen over time without 
treatment. It can lead to severe damage to the joint and 
surrounding tissue. It can also affect the heart, lung 
and nervous systems.

Early signs and symptoms:
•	 pain
•	 stiffness
•	 tenderness
•	 swelling or redness in one or more joints, usually 

in a symmetrical pattern (e.g., both hands or both 
feet).
The symptoms can worsen over time and spread to 

more joints including the knees, elbows or shoulders. 
RA can make it hard to perform daily activities like 
writing, holding objects with the hands, walking and 
climbing stairs.

People with RA often feel fatigue and general 
malaise (e.g., fever, poor sleep quality, loss of appetite) 
and may experience depressive symptoms.

Pain and difficulty moving can lead to problems 
with sexual function and intimate relationships. 

Trouble moving easily can cause lower physical fitness 
and lead to loss of independence, inability to work, 
reduced well-being and mental health problems.

Causes and risk factors
The specific causes for the disease are still unknown, 

but several modifiable lifestyle-associated (smoking, 
obesity) and non-modifiable (genetics, female gender, 
age) risk factors have been identified.

Prevention and control
Several key prevention strategies have been 

proposed to prevent rheumatoid arthritis and control 
the disease progression. In particular, reducing 
exposure to inhaled silica, dusts and occupational 
risks, and lifestyle related behaviours (e.g., prevention 
of/stop smoking, healthy nutrition, physical activity, 
maintaining a normal body weight, maintaining good 
dental hygiene) play an important role. Some evidence 
also suggests breastfeeding may be protective to the 
mother (4).

Treatment and management
Rheumatoid arthritis is not curable. Management 

of rheumatoid arthritis often involves different health 
workers, who contribute to a rehabilitative strategy 
tailored to a person’s needs and preferences.

Early diagnosis and management can reduce 
symptoms, slow the disease and prevent disability. In 
some cases, the disease can go into remission.

Therapeutic approaches help to improve and 
maintain joint mobility and muscle strength, to reduce 
and cope with pain, and to increase exercise capacity 
and the ability to perform daily activities.

Assistive technologies (e.g., orthosis, assistive 
products for self-care) help people to protect their joints 
and to perform meaningful activities independently.

Medicines to reduce inflammation, pain and 
swelling may include:
•	 non-steroidal anti-inflammatory drugs (NSAIDs)
•	 glucocorticoids
•	 disease-modifying antirheumatic drugs (DMARDs)
•	 biological agents.

In severe cases, orthopaedic surgery can reduce 
pain and restore movement. Rehabilitation is essential 
to achieve the best outcomes following surgery.

It is important to keep a healthy lifestyle. Education 
and counselling are important to help people manage 
their symptoms and work-related tasks.

Self-care
Rheumatoid arthritis is a chronic condition that 

impacts many aspects of life. Lifestyle changes are 
often needed for individuals and their families. 
Education and support help people with rheumatoid 
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arthritis to develop strategies to cope with the disease. 
It is important to maintain a healthy lifestyle with 
regular physical activity and a nutritious diet.

WHO response
WHO is taking action to extend access to care in 

rheumatoid arthritis in different ways:

WHO Rehabilitation 2030 Initiative
The Package of Interventions for 

Rehabilitation provides information on essential 
interventions for rehabilitation (including assistive 
products), and human and material resources for 20 
health conditions, including rheumatoid arthritis.

UN Decade of Healthy Ageing
WHO recommends a reorientation of health and 

care systems to promote healthy ageing and address 
the diverse needs of older persons.

The Integrated Care for Older People 
(ICOPE) approach promotes the person-centred 
assessment of the older person to guide the design of 

personalized, health and social care, including long-
term care interventions. Specific recommendations 
are provided to prevent the loss of locomotor and 
psychological capacity because of pain.
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