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ABSTRACTS 
Background and aim of the work: Familial mediterranean fever is not uncommon disease. The 

condition is characterized by life-long recurrent attacks of febrile painful polyserositis affecting mainly 

peritoneum and less commonly pleura and synovium associated with a characteristic ankle rash. Liver 

affection is uncommon and data about liver function test changes during attacks of FMF are 

scanty.This study aims at investigating liver function test changes during attacks of FMF. Subjects and 

methods: 30 FMF were included in this study. Patients were recruited from the outpatient clinic of 

Tropical medicine department. All patients presented by severe abdominal pain associated with 

marked guarding, rigidity and tenderness. Few patients were afebrile. All patients demonstrated a 

recurrent similar clinical scenario on irregular period interval basis and all of them used colchicine 

irregularly.Liver function tests in the form of serum bilirubin, liver enzymes, serum albumin and 

prothrombin time were determined for all patients at presentation and 4 weeks after resolution of their 

attacks. 30 healthy individuals were included as controls. Results: Elevated serum total bilirubin was 

demonstrated in 8 of the 30 patients during attack (26.6 %). There was a significant difference between 

mean serum total and unconjugated bilirubin during attacks and 4 weeks after attack resolution (P = 

0.04 and 0.033 for total and unconjugated bilirubin respectively). ALT and AST were mildly elevated 

in4 (13.3%) and 3 (10%) patients during attack respectively. All hyperbilirubinemic FMF patients in 

attack had normal level of liver enzymes. Conclusion:Mild unconjugated hyperbilirubinemia occurs 

not uncommonly (26.6 % in this study) in FMF attacks. 
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INTRODUCTION 

Familial mediterranean fever (FMF) is a 

recessively inherited disorder characterized by 

chronic recurrent short-lived self-limiting 

attacks of fever, abdominal pain, chest pain, 

joint pains and characteristic ankle rash. The 

most important complication of this disease is 

secondary amyloidosis and renal failure. The 

FMF gene; namely MEFV gene encodes a 

protein called pyrin / marenostrin. Pyrin / 

marenostrin indirectly regulates caspase-1 

function and affects IL-1processing and 

apoptosis [1]. In FMF patients, pyrin / 

marenostrin is mutant and not functioning. 

Therefore, a briskinflammatory response 

secondary to cytokine stimulation is triggered 

by minimal stimuli. Most important of these 

cytokines are IL-6, TNFalpha and IL-1 [2]. 

These cytokines increase the production of 

acute phase reactants by the liver and are 

responsible for all clinical manifestations of 

FMF. 

Sepsis is a form of cytokine storm in which 

TNF-alpha and IL-6 are known tocause some 

liver function test changes[3,4]. Considering 

that FMF is a similar form of cytokine storm in 

which these cytokines are increased [2], the 

present study aimed at investigating liver 

function test abnormalities during FMF attacks. 

 

SUBJECTS AND METHODS 
This study included 30 FMF patients (14 

females, 16 males; mean age 31 ±10 years) who 

presented to outpatient clinic of Tropical 

medicine affiliated to Zagazig University 

hospitals in the period from February, 2013 to 

April, 2015.All patients presented by febrile 

abdominal pain with marked guarding and 

rigidity on abdominal examination. All patients 

gave history of similar attacks whose frequency 

was decreased by use of colchicine and all of 

them were on irregular colchicine therapy. All 

patients were diagnosed on the basis of Tel-

Hashomir criteria in which a diad of recurrent 

febrile episodes and favorable response to 

continuous colchicine therapy or a triad of 

recurrent febrile episodes, erysipelas-like 

erythema and FMF in a first-degree relative 

establish the definite diagnosis of FMF [5]. 

Patients positive for viral markers (HBs Ag and 

HCV Ab) and those with cirrhotic or fatty liver 

in their abdominal ultrasonography were 

execluded from the study. 
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30 healthy individuals were also included in the 

study (15 females, 15 males; mean age 28±15 

years) as controls.  

Serum bilirubin levels, liver enzymes,serum 

albumin and prothrombin timewere determined 

by the classic methods used in the clinical 

pathology laboratory affiliated to Zagazig 

University hospitalsfor all patients at 

presentation and at 4 weeks after attack 

resolution and for all controls. 

Hyperbilirubinemia was defined when the total 

bilirubin was >1.2 mg/dl and unconjugated 

hyperbilirubinemia was defined when the 

unconjugated bilirubin was > 0.8mg/dl and 

represents at least 75 % of total bilirubin.Liver 

enzyme elevation was defined when their level 

was > 40 U/L.  

Data were checked, entered and analyzed using 

SPSS version 19 for data processing and 

statistics. Continuous data were expressed as 

mean ± SD and categorical data were expressed 

as number (percentage). Continuous data were 

checked for normality by using Kolmogorov-

Smirnov test. Student t-test was used to compare 

two groups of normally distributed continuous 

data and Mann-Whitney U (MW) test was used to 

compare two groups of non-normally distributed 

continuous data. Percentages were compared 

using the Chi-square (χ
2
) test.  

For the previously mentioned statistical tests, 

the threshold of significance was fixed at 5 % 

level (P value).P value of > 0.05 indicates non-

significant results.P value of < 0.05 indicates 

significant results.P value of < 0.001 indicates 

highly significant results.The smaller the P 

value obtained, the more significant are the 

results. 

 

RESULTS 

Table (1): comparison between data of patients at presentation and data of controls 
Item Patients at presentation Controls P value Significance 

Age 31 ± 10 28 ± 15 0.6 NS 

Sex 
F: 14 (46.6 %) F: 15 (50 %) 

0.93 NS 
M: 16 (53.4 %) M: 15 (50 %) 

Total bilirubin 
1.5 ± 0.7 

(0.8-2.9) 

0.5 ± 0.3 

(0.2-1.3) 
0.04 S 

Unconjugated bilirubin 
0.8 ± 0.4 

(0.4-2.3) 

0.3 ± 0.2 

(0.1-0.5) 
0.03 S 

Conjugated bilirubin 
0.3 ± 0.1 

(0.1-0.8) 

0.2 ± 0.1 

(0.1-0.6) 
0.18 NS 

ALT 
35 ± 12 

(22-49) 

21 ± 10 

(11-38) 
0.09 NS 

AST 
36 ± 10 

(23-45) 

22 ± 8 

(15-39) 
0.12 NS 

Albumin 
4.2 ± 0.5 

(3.6-4.8) 

4± 0.6 

(3.5-4.7) 
0.7 NS 

Prothrombin time 
12.5 ± 1.6 

(10.6-13.9) 

12.1 ± 1.5 

(10.4-13.9) 
0.85 NS 

Table (2): comparison between data of patients at presentation and and 4 weeks after attack 

resolution 

Item Patients at presentation 
4 weeks after attack 

resolution 
P value Significance 

Total bilirubin 
1.5 ± 0.7 

(0.8-2.9) 

0.5 ± 0.3 

(0.2-1.3) 
0.04 S 

Unconjugated bilirubin 
0.8 ± 0.4 

(0.4-2.3) 

0.3 ± 0.1 

(0.1-0.5) 
0.033 S 

Conjugated bilirubin 
0.3 ± 0.1 

(0.1-0.8) 

0.2 ± 0.1 

(0.1-0.6) 
0.18 NS 

ALT 
35 ± 12 

(22-49) 

27± 9 

(17-40) 
0.08 NS 

AST 
36 ± 10 

(23-45) 

28± 12 

(16-39) 
0.11 NS 

Albumin 
4.2 ± 0.5 

(3.6-4.8) 

4.1± 0.5 

(3.7-5) 
0.77 NS 

Prothrombin time 
12.5 ± 1.6 

(10.6-13.9) 

12± 1.5 

(10.6-14.1) 
0.9 NS 

Table (3):comparison of percentage of hyperbilirubinemic individuals in the studied groups 

Item 
Patients at 

presentation 

4 weeks after 

attack 

resolution 

Controls P1 value Significance P2 value Significance 

Total hyper-

bilirubinemia 

8/30 

(26.6 %) 

2/30 

(6.7%) 

1/30 

(3.3 %) 
0.02 S 0.01 S 

Unconjugated 

hyper-bilirubinemia 

8/30 

(26.6 %) 

1/30 

(3.3 %) 

1/30 

(3.3 %) 
0.04 S 0.04 S 

Conjugated 

bilirubin elevation
#
 

3/30 

(10 %) 

1/30 

(3.3 %) 

0/30 

(0%) 
0.08 NS 0.7 NS 
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P1: statistical difference in percentage of 

hyperbilirubinemic patients among FMF 

patients at presentation and 4 weeks after attack 

resolution 

P2: statistical difference in percentage of 

hyperbilirubinemic individuals among FMF 

patients at presentation and controls. 

#
: conjugated bilirubin elevation is defined when 

the absolute value of serum conjugated bilirubin 

exceeds 0.4 mg/dl taking into consideration that 

in all patients the proportion of the conjugated 

fraction did not exceed 25 %. 

Table (4):comparison of percentage of individuals with elevated liver enzymes in the studied 

groups 

Item 
Patients at 

presentation 

4 weeks after 

attack 

resolution 

Controls 
P1 

value 
Significance 

P2 

value 
Significance 

ALT 
4/30 

(13.3 %) 

2/30 

(6.7%) 

1/30 

(3.3 %) 
0.09 NS 0.06 NS 

AST 
3/30 

(10 %) 

1/30 

(3.3 %) 

1/30 

(3.3 %) 
0.1 NS 0.1 NS 

P1: statistical difference in percentage of 

elevated liver enzyme patients among FMF 

patients at presentation and 4 weeks after attack 

resolution 

P2: statistical difference in percentage of 

elevated liver enzyme individuals among FMF 

patients at presentation and controls. 

 

DISCUSSION 
FMF is a recessively inherited autosomal 

disease characterized by recurrent episodes of 

febrile polyserositis whose frequency is 

decreased or even abolished by long term use of 

colchicine. Data about liver affection in FMF 

are scarce in the literature. This study aimed at 

elucidating liver function test changes during 

attacks of FMF. Up to the author's knowledge, 

this study is the first to be done on this topic in 

Egyptian FMF patients. 

The present study demonstrated a non-

significant statistical difference between FMF 

patients in attack, afterattack resolution and 

controls as regard liver enzyme level, serum 

albumin and prothrombin concentration as well 

as a non-significant statistical difference 

between FMF patients in attack, after attack 

resolution and controls as regard percentage of 

individuals with elevated liver enzymes. This 

finding is supported by the fact that FMF is a 

polyserositis disease with no direct effect on 

hepatocytes. One case report described recurrent 

acute hepatitis in 2 children with FMF [6].In 2 

old studies, liver biopsies weretaken inFMF 

patients during attacks. Their findings were 

determined to be normal or showed 

mononuclear cell infiltration in the portal area 

with no hepatocyte affection [7] and [8]. 

The present study demonstrated a significant 

statistical difference between FMF patients in 

attack, after attack resolution and controls as 

regard serum total and unconjugated bilirubin as 

well as a significant statistical difference 

between FMF patients in attack, after attack 

resolution and controls as regard percentage of 

individuals with total and unconjugated 

hyperbilirbinemia. Similar findings were 

reported by Majeed et al., 1998 [9] and Yazgan 

et al., 2003 [10] who demonstrated some cases 

presenting with hyperbilirubinemia duringFMF 

attacks.   

A non-significant statistical difference between 

FMF patients in attack, after attack resolution 

and controls was present as regard serum 

conjugated bilirubin and percentage of patients 

with elevated conjugated bilirubin. Some sort of 

extrahepatic cholestasis was demonstrated in 

one case by Majeed et al., 1998 [9] who 

performed hepatobiliary scanning on this case 

with recurrent hyperbilirubinemia during FMF 

attacks where they found delayed gallbladder 

emptying and delayed excretion of bile in the 

intestine and attributed this finding to defective 

gallbladder motility caused by inflammation of 

its peritoneal covering and to defective 

choleresis caused by patient's fasting. 

In this study, 26.6 % of FMF patients in attacks 

were hyperbilirubinemic. Similar results were 

shown by Korkmaz and Kasifoglu, 2006 [11] 

who found that one-fourth of the patients with 

FMF were hyperbilirubinemic during attacks. 

Apart from the previous finding, they found 

noliver function testabnormalities except for 

4patients whose transaminases levels only 

slightly increased and returned to normal during 

the attack-free period. 

Explanations of hyperbilirubinemia in FMF 

attacks include 2 postulations first; coexistence 

of Gilbert disease in some FMF patients and 

second direct effect of cytokines on the liver.  

As regard to the first postulation, Gilbert disease 

is a disease of unconjugated hyperbilirubinemia 

caused by genetic polymorphisms in UDP-

glucuronyltransferase gene complex and it is not 

uncommon reaching up to 7 % in the general 
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population [12]. The stress of severe abdominal 

pain in FMFand patient's fasting, nausea and 

vomiting act as triggers for serum unconjugated 

bilirubin elevation in patients of co-existing 

FMF and Gilbert disease. 

As regard to the second postulation, FMF is an 

inflammatory disease affecting large surface 

area of serosal membranes. A cytokine storm 

occurs in FMF. IL-6, TNF-alpha and IL-1 are 

released in FMF attacks [2]. IL-6 and TNF-

alpha cause some changes in liver functions in 

addition to stimulating acute phase reactants [3], 

[4].Both IL-6 and TNF-alpha result in a 

decrease in bile excretion and an increase in bile 

acid in serum levels [13]. TNF-alpha increases 

permeability of tight junctions [13]. 

A third postulation is a combination between the 

first and the second. Cytokines may decrease 

activity of UDP-glucuronosyltransferase 

enzyme [14]. IL-2 may induce reversible 

hyperbilirubinemia and cholestasis in patients 

with Gilbert’s syndrome [15]. 

 

CONCLUSIONS 

Mild hyperbilirubinemia occurs not 

uncommonly in FMF attacks. Mild 

unconjugated hyperbilirubinemia in the setting 

of a clinical scenario diagnostic for FMF does 

not exclude its diagnosis. Mild unconjugated 

hyperbilirubinemia may be a sign of a severe 

intra-abdominal inflammatory process and may 

mislead the physician's attention to a non-

existing hepatobiliary disorder.  

 

REFERENCES 

1.Tunca M andOzdofan H. Molecular and 

genetic characteristics of hereditary 

autoinflammatory diseases.Curr Drug Targets 

InflammAllergy; 2005;4:77–80. 

2. Baykal Y, Saglam K, Yilmaz M, Taslipinar 

A, Akinci SB andInal A.Serum sIL-2r, IL-6, 

IL-10 and TNF-alpha level in familial 

Mediterranean fever patients. ClinRheumatol; 

2003; 22:99–101. 

3. Odeh M, Sabo E, Srugo I andOliven A. 
Serum levels of tumor necrosis factor-alpha 

correlate with severity of 

hepaticencephalopathy due to chronic liver 

failure. Liver Int; 2004; 24:110–116. 

4. Luedde T, Liedtke C, Manns M 

andTrautwein C. Losing balance: cytokine 

signaling and cell death in the context of 

hepatocyte injury and hepatic failure. Eur 

Cytokine Netw; 2002; 13:377–83. 

5. Livneh A, Langevitz P, Zemer D, Zaks N, 

Kees S, Lidar T, et al. Criteria for the 

diagnosis of familial Mediterranean fever. 

Arthritis Rheum; 1997; 40:1879–1885. 

6. Neequaye J and Jelly A. Acute hepatitis in 

recurrent hereditary polyserositis (familial 

Mediterranean fever). J Trop Pediatr; 1994; 

40:243–245. 

7. Priest R and Nixon R. Familial recurring 

polyserositis: a disease entity. Ann Int Med; 

1959; 51:1253–1274. 

8. Reiman H. Hepatitis: a feature of peritonitis. 

JAMA; 1961; 178:334–335. 

9. Majeed H, Halabi I and Al-Taleb 

O.Recurrent hyperbilirubinemia; a feature of 

familial Mediterranean fever: report of a child 

and review of the literature. Ann Trop 

Paediatr; 1998; 18:13–15. 

10. Yazgan Y, Demirtürk L, Özel M 

andErcan M.Is hyperbilirubinemia a 

component or just a coincidence of familial 

Mediterranean fever: a case report and review 

of the literature. Turk J Gastroenterol; 2003; 

14:71–73. 

11.Korkmaz C and Kasifoglu T. Changes in 

the liver function tests during the attacks of 

familial mideterranean fever. RheumatolInt; 

2006; 27; 395-398. 

12. Takeuchi K, Kobayashi Y, Tamaki S, 

Ishihara T, Maruo Y, Araki J, et al.Genetic 

polymorphisms of bilirubin 

uridinediphosphate-glucuronosyltransferase 

gene in Japanese patients with Crigler–Najjar 

syndrome or Gilbert’s syndrome as well as in 

healthy Japanese subjects. J 

GastroenterolHepatol; 2004; 19:1023–1028. 

13. Ikeda S, Mitaka T, Harada K, Sato F, 

Mochizuki Y and Hirata K.Tumor necrosis 

factor alphaand interleukin-6 reduce bile 

canalicular contractions of rat hepatocytes. 

Surgery; 2003; 133:101–109. 

14. Strasser S, Mashford M, Desmond P. 
Regulation of 

uridinediphosphateglucuronosyltransferase 

during the acute phase response. 

JGastroenterolHepatol; 1998; 13:88–94. 

15. Engin H, Oksuzoglu B and Altundag K. 

Interleukin-2-induced reversible 

hyperbilirubinemia and cholestasis in a 

patient with Gilbert’s syndrome. J 

Gastroenterol; 2002; 37:145–146. 

 



AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-2 

 

92 | P a g e  

 

 الملخص العربى

تغيرات اختبارات وظائف الكبذ أثناء نوبات حمى البحر األبيض المتوسط 
ابراهيم محمذ ابراهيم 

 جاهعت الضلاصيك – وليت  الطب –لغن األهشاض الوخْغٌت 
 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 : الخلفية و هذف البحث
حخويض الحالت بٌْباث هخىشسة علٔ هذٓ حياة الوشيط هي الخِاباث هؤلوت . حؤ البحش األبيط الوخْعػ هشض ليظ بٌادس

باألغشيت الوصليت هصاحبت باسحفاع دسجت الحشاسة حؤرش فٔ الغشاء البشيخًْىْ الغشاء البللْسٓ ّ الغشاء الوصلٔ الوفصلٔ هع 

حأرش الىبذ ّ الجِاص الصفشآّ ًادس فٔ حؤ البحش األبيط الوخْعػ ّ الوعلْهاث عي حغيشاث .غفح جلذٓ هويض بالىعب

اخخباساث ّظائف الىبذ أرٌاء ًْباث حؤ البحش األبيط الوخْعػ لليلت ّ لزله ُذفج ُزٍ الذساعت إلٔ بحذ حغيشاث اخخباساث 

. ّظائف الىبذ أرٌاء ًْباث حؤ البحش األبيط الوخْعػ

 : األفراد و الطرق المستعملة

ول .  هشيعا بحؤ البحش األبيط الوخْعػ حن جوعِن هي عيادة الوشاض الوخْغٌت الخابعت لوغخشفياث جاهعت الضلاصيك30

بٌٔ الخشخيص علٔ . الوشظٔ حمذهْا للعيادة بغغبب ألن شذيذ بالبطي ّ لليل هي الوشظٔ لن يىي بَ اسحفاع بذسجت الحشاسة

حن عول اخخباساث ّظائف الىبذ ًّغبت . أعاط الحالت الغشيشيت ّ علٔ أعاط االعخجابت الىليت أّ الجضئيت لعماس الىْلشيغيي

.  فشدا صحيحا ووجوْعت ظابطت30احخز . الغيْلت لجويع الوشظٔ عٌذ الخمذم للعيادة ّ بعذ اًمعاء الٌْبت بأسبعت أعابيع

 :النتائج

واى ٌُان فاسق رّ داللت إحصائيت بيي هجوْعاث الذساعت . ( %6ّ26) هشيعا 30 هي 8ّجذ اسحفاع بٌغبت الصفشاء بيي 

 30 هي ALT ّ3 لل  ( %3ّ13) هشيعا 30 هي 4اسحفعج أًضيواث الىبذ فٔ . فٔ هغخْٓ الصفشاء الىليت ّ الغيش هباششة

. جويع هشظٔ اسحفاع ًغبت الصفشاء لن يىي بِن اسحفاع بأًضيواث الىبذ. AST لل  ( %10)هشيعا 

 : الخالصة

فٔ ُزٍ  % 6ّ26)االسحفاع الطفيف بٌغبت الصفشاء بالذم ليظ بٌادس الحذّد أرٌاء ًْباث حؤ البحش األبيط الوخْعػ

. (الذساعت

 : الكلمات المفتاحية

 .اخخباساث ّظائف الىبذ - حؤ البحش األبيط الوخْعػ

 

 

 


