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Abstrcat

Background: Estimates the different etiological varieties of hepatitis, helps to set priorities when deciding policies of investigations and
management.

Objective: To estimate prevalence of infective and non-infective causes of hepatitis with or without jaundice in Alexandria Fever Hospital AFH.

Methods: A hospital-based cross-sectional study was conducted at AFH, a tertiary hospital in Alexandria governorate. The Liver Investigations
unit (LIU) was responsible for setting the protocol of investigations and management.

Results: The most common causes were autoimmune hepatitis (25.2%) followed by cryptogenic (14.4%). Most patients with toxic hepatitis
(Drug induced) (81.8%), autoimmune hepatitis (72.4%), acute HCV (66.7%) were females while most cases with leptospirosis (85.7%),
hemochromatosis (83.3%), Bilharziasis (75%) were males.

Conclusion: In acute hepatitis patients, autoimmune hepatitis was the most common cause followed by toxic hepatitis. In chronic hepatitis
patients, nonalcoholic steatohepatitis (NASH) was the most common cause followed by metabolic causes.

Keywords: Acute hepatitis; Chronic hepatitis; Non infective hepatitis; Non infective jaundice

Abbreviations: LIU: Liver Investigations Unit; NASH: Nonalcoholic Steatohepatitis; AFH: Alexandria Fever Hospital; SPSS: Statistical Package of
Social Science Software; ALF: Acute Liver Failure; NSAIDs: Non Steriodal Anti-Inflammatory Drugs; SAHF: Sub-Acute Hepatic Failure; ACLF: Acute-
on-Chronic Liver Failure; WD: Wilson Disease; EASL: European Association for the Study of the Liver

Introduction
liver impairment are commonly admitted to Alexandria Fever

Hospital (AFH) with a multitude of causes that might be difficult
to distinguish. Every year, about one thousand patients with
jaundice and hepatitis are admitted to AFH. About 15-20% (150-
200 patients / year) of those patients have negative viral markers
for hepatotropic viruses A, B and C, namely HAV-IgM, HBs-Ag
and HCV-Ab. The present study aims at assessing the diversity of
infective and non-infective causes responsible for hepatitis with
or without jaundice in AFH.

Specific causes of parenchymal liver diseases consist of
abundant varieties which give rise to illnesses that are similar
in their clinical and pathological features. The most common
varieties include viral hepatitis, alcoholic, toxic hepatitis,
autoimmune hepatitis, non- alcoholic steatohepatitis (NASH),
hemochromatosis, Wilson disease and cardiac cirrhosis. Viral
hepatitis is almost caused by one of the specific hepatitis viruses
(HAV, HBV, HCV, HDV, HEV); hepatitis due to other viruses non-A,
including: (EBV, CMV, Yellow fever virus) accounts for only 1-2%
of cases [1]. All mentioned hepatitis causes result in acute or Subjects and Methods
chronic hepatitis with abnormal liver function tests and icteric Study design, period and setting
picture in most patients [2]. In a developing country like Egypt,
the importance of estimating the prevalence of each illness is
pivotal to minimize occurrence of complications, time waste and
costs of investigations and treatment. Patients with biochemical

A hospital-based cross-sectional study was conducted at AFH,
a tertiary hospital in Alexandria governorate, Egypt. The Liver
Investigations unit (LIU) was responsible for setting the protocol
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of investigations and management. The study took place over a
period of 12 months from January to December 2016.

Study sample

Admitted to AFH, a total of 111 patients were prospectively
enrolled in the study, with the following inclusion criteria: acute
hepatitis, chronic hepatitis, chronic liver disease, or liver cirrhotic
patients suffering from jaundice with negative markers for
hepatitis A, B and C.

Exclusion criteria were Patients who are jaundiced with
positive markers for hepatitis A, B and C.

Data collection

a)  Apre-tested data collection form was designed to collect
and write down the following: Demographic characteristics (age,
gender, race, address). History taken included (drug and alcohol
consumption, previous pregnancy and operations). The state
of patients upon admission (primary diagnosis, associated co-
morbidities), results of laboratory and immunological workup
and clinical data details were recorded.

b) Clinical Data: After inclusion in the study, clinical data
were obtained for all patients.

C) Laboratory and Immunological workup: Laboratory data
were obtained for all patients at the selected time points. They
included: Criteria of acute patients:

1) High serum Bilirubin.

2) ALT & AST > 3folds.

3) Negative viral markers (A, B, C). HAV-IgM, HBs-Ag, HCV-Ab
4) No signs of biliary obstruction in abdominal U/S.

The following acute patient investigations protocol was
applied by the LIU [3-10]. It started by measuring the levels of the
following immunoglobulins and biomarkers including:

1) HEV-IgM
2) HBc-IgM (Ab)
3) Leptospira-IgM

4) Non-hepatotropic viral markers: CMV-IgM, EB-IgM, Herpes
S.-IgM

5) Autoimmune markers: ANA, ASMA, Anti-Actin, LKM-AB,
AMA, 1g-G, Ig-M, ANCA

If all found to be negative the following investigations were
proceeded:

6) PCR for HCV (Acute HCV)

7) If +ve HBc-IgM -a PCR for HBV
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If these two were negative the following investigations were
proceeded:

8) Metabolic markers: S. Iron, Ferritin, transferrin saturation,
ceruloplasmin, urine copper, al-antitrepsin [11-15]

Criteria of chronic patients

Undiagnosed jaundice, undiagnosed chronic liver disease,
or liver cirrhosis with negative markers for hepatitis A, B or C.
Similarly, the following chronic patient investigations protocol
was applied by the LIU. It started by measuring the levels of the
following immunoglobulins and biomarkers including:

1) Autoimmune markers: ANA, ASMA, Anti-Actin, LKM-AB,
AMA, 1g-G, Ig-M, ANCA

2) Metabolic markers: S. Iron, Ferritin, transferrin saturation,
ceruloplasmin, urine copper, al-antitrepsin

3) HBc-IgM (Ab) - (Occult HBV) -> PCR for HBV

If all found to be negative the following investigations were
proceeded:

4) Liver biopsy
5) Other investigations: CT, Triphasic CT, MRI, MRCP.
Statistical analysis

Collected data were entered and analyzed using the Statistical
Package of Social Science Software (SPSS) program, version
21.0 IBM. Data were summarized using tables and graphs for
quantitative and qualitative variables. Comparison between
groups was performed using Chi square tests. P values below 0.05
were considered statistically significant.

Results

The distribution of hepatitis causes among the study
participantsrevealed thatthe mostcommon cause wasautoimmune
hepatitis 25.2% followed by cryptogenic (14.4%) and NASH
(11.7%) (Figure 1). Gender distribution of the study participants
showed that 56.8 % were females and only 43.2% were males.
All patients (100%) who suffered from bacterial (septicemia,
liver abscess), cardiac cirrhosis, pregnancy induced cholestasis,
primary biliary cirrhosis, primary sclerosing cholangitis, Wilson
disease were females while all patients (100%) who suffered from
acute HDV on chronic HBV, alcoholic steato-hepatitis, CMV acute
hepatitis and Ischemic hepatitis were males. Most patients with
toxic hepatitis (Drug induced) (81.8%), autoimmune hepatitis
(72.4%) acute HCV (66.7%) were females, while most cases with
leptospirosis (85.7%), hemochromatosis (83.3%), Bilharziasis
(75%) were males. The differences between males and female’s
patients’ distribution over various liver diseases were statistically
significant (P <0.05) (Table 1).
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Table 1: Gender distribution of infectious and noninfectious hepatitis cases.

Sex
Diagnosis Males Females Total P Value*
No. % No. % No.
Acute HCV 1 33.30% 2 66.70% 3
Acute HDV on chronic HBV 1 100.00% 0 0.00% 1
Alcoholic steato-hepatitis 1 100.00% 0 0.00% 1
Autoimmune hepatitis 8 27.60% 21 72.40% 29
Bacterial (septicemia, liver abscess) 0 0.00% 2 100.00% 2
Bilharziasis 3 75.00% 1 25.00% 4
Cardiac cirrhosis 0 0.00% 2 100.00% 2
CMV acute hepatitis 1 100.00% 0 0.00% 1
Cryptogenic 8 50.00% 8 50.00% 16
EBV acute hepatitis 1 50.00% 1 50.00% 2
Gilbert Disease 2 66.70% 1 33.30% 3
Hemochromatosis 5 83.30% 1 16.70% 6 0.023
Ischemic 1 100.00% 0 0.00% 1
Leptospirosis 6 85.70% 1 14.30% 7
NASH 8 61.50% 5 38.50% 13
Occult HBV 0 0.00% 2 100.00% 2
Pregnancy induced cholestasis 0 0.00% 2 100.00% 2
Primary biliary cirrhosis 0 0.00% 1 100.00% 1
Primary sclerosing cholangitis 0 0.00% 1 100.00% 1
Toxic hepatitis (Drug induced) 2 18.20% 9 81.80% 11
Wilson disease 0 0.00% 3 100.00% 3
Total 48 43.20% 63 56.80% 111

*P-value: Statistically Significant
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Figure 1: Distribution of infectious and noninfectious causes of hepatitis cases.
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In the (20-29) age group, Hepatitis patients mostly suffered
from Wilson disease (50%) followed by pregnancy induced
cholestasis (33.3%). In the (30-39) age group, patients suffered
from leptospirosis (38.9%) followed by acute HCV and Gilbert
disease both formed (16.7%). In the (40-49) age group, patients
suffered from autoimmune hepatitis (42.6%) followed by

Table 2: Age distribution of infectious and noninfectious hepatitis cases.

cryptogenic type (23.5%). In the (50-59) age group, most patients
suffered from NASH (76.5%). 60 years old and above, all patients
suffered only from bacteria (septicemia, liver abscess). The
overall differences between the five age groups were statistically
significant (P < 0.001) (Table 2).

Age Groups
Diagnosis 20- 30- 40- 50- 60+ P Value*
No. % No. % No. % No. % No. %
Acute HCV 0 0.00% 3 16.70% 0 0.00% 0 0.00% 0 0.00%
Acute HDV on chronic HBV 0 0.00% 1 5.60% 0 0.00% 0 0.00% 0 0.00%
Alcoholic steato-hepatitis 0 0.00% 0 0.00% 0 0.00% 1 5.90% 0 0.00%
Autoimmune hepatitis 0 0.00% 0 0.00% 29 42.60% 0 0.00% 0 0.00%
Bacterial (]septi“;mia' fiver 1o | 000% | o0 0.00% 0 | 000% | © 0.00% 2 | 100.00%
Bilharziasis 0 0.00% 0 0.00% 4 5.90% 0 0.00% 0 0.00%
Cardiac cirrhosis 0 0.00% 0 0.00% 0 0.00% 2 11.80% 0 0.00%
CMV acute hepatitis 1 16.70% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
Cryptogenic 0 0.00% 0 0.00% 16 23.50% 0 0.00% 0 0.00%
EBV acute hepatitis 0 0.00% 2 11.10% 0 0.00% 0 0.00% 0 0.00%
Gilbert Disease 0 0.00% 3 16.70% 0 0.00% 0 0.00% 0 0.00% 000
Hemochromatosis 0 0.00% 0 0.00% 6 8.80% 0 0.00% 0 0.00%
Ischemic 0 0.00% 0 0.00% 0 0.00% 1 5.90% 0 0.00%
Leptospirosis 0 0.00% 7 38.90% 0 0.00% 0 0.00% 0 0.00%
NASH 0 0.00% 0 0.00% 0 0.00% 13 76.50% 0 0.00%
Occult HBV 0 0.00% 2 11.10% 0 0.00% 0 0.00% 0 0.00%
Pregnancy induced cholestasis 2 33.30% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
Primary biliary cirrhosis 0 0.00% 0 0.00% 1 1.50% 0 0.00% 0 0.00%
Primary sclerosing cholangitis 0 0.00% 0 0.00% 1 1.50% 0 0.00% 0 0.00%
Toxic hepatitis (Drug induced) 0 0.00% 0 0.00% 11 16.20% 0 0.00% 0 0.00%
Wilson disease 3 50.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
Total 6 100.00% | 18 100.00% 68 100.00% 17 100.00% 2 100.00%

*P-value: Statistically Significant

Discussion

The current study demonstrated the variety of infective and
non-infective causes of hepatitis with or without jaundice. In
addition, it demonstrated its novel aspect in exploring age and
gender distribution among fever hospital patients. The study
revealed that the most common cause of acute hepatitis was
autoimmune hepatitis; it was more common in females (72.4%)
in the (40-49) age group. There is apparent discrepancy between
this finding and literature that confirms that autoimmune hepatitis
occurs more often in women in the second and third decades of
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life [1]. This variation can be attributed to the relatively small
sample size.

The current study revealed that in acute jaundice or hepatitis
patients, toxic hepatitis came as the second cause followed
by leptospiral, CMV, EBV, acute HCV, acute HDV on top of HBYV,
bacterial, then Wilson disease. Like paracetamol overdose that
is possibly the commonest cause of acute liver failure (ALF) in
western countries like UK and USA, toxic hepatitis (Drug induced
hepatitis) is rarely seen in developing countries like Egypt. Among
Egyptians, most common drug induced hepatitis are antibiotics
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(most commonly rifampicin), oral contraceptives and Non
Steriodal Anti-Inflammatory Drugs (NSAIDs) [16]. Interestingly,
leptospirosis came in third place. This goes in agreement with
several studies that demonstrated that clinical presentation like
(ALF) is a complication of many tropical infections, and other
conditions may mimic ALF, but may have minimal differences from
ALF. In some common infections as dengue fever, leptospirosis,
amoebic liver abscesses and other bacterial and fungal infections,
liver failure may not be the underlying pathophysiology. Jaundice
and encephalopathy dominate the clinical presentation of such
infections. Other conditions can mimic ALF because clinical
presentations in these conditions are also dominated by jaundice
and encephalopathy including pregnancy related liver diseases
[17]. In the current study, pregnancy induced cholestasis and
represented (1.8%) of the study participants. Similarly, EBV acute
hepatitis represented (1.8%) of the study participants. This goes in
accordance with another study where (0.85%) had EBV hepatitis.
Most of them presented with clinical/ biochemical evidence of
jaundice. Patients with EBV hepatitis were presented with the
classical features of infectious mononucleosis (fever, sore throat
and lymphadenopathy). Splenomegaly was present in (88%) of
patients. Ten of 17 (59%) patients were aged >30 years, and seven
of 17 (41%) patients were aged 260 years [18].

Also, this study demonstrated that acute HCV (2.7%) was
the most common hepatotropic viral infection. With more than
one virus, Co-infections were only present in single patient in
the form of acute HDV on chronic HBV. In comparison with other
studies such as the one done in rural North India, food borne
HAV (26.96%) was identified as the most common cause of
acute hepatitis followed by HEV (17.97%), HCV (11.98%). With
more than one virus, Co-infections were present in the form
of HAV-HEV co-infection being the most common [19]. These
differences in results were attributed to differences in sample
size in addition to differences in population characteristics. While
food borne infections are most common in underserved rural
population in India, Alexandria is an urban city with more sanitary
environmental facilities including safe water supply and sanitary
sewage disposal. This minimizes percents of food borne infections
transmission.

In agreement with the results of the current study, a study
was done in an endemic area among 110 Egyptian patients with
acute jaundice. The majority were diagnosed having community-
acquired acute HCV hepatitis. Apart from ALF, sub-acute hepatic
failure (SAHF) as well as acute-on-chronic liver failure (ACLF)
due to viral hepatitis are commonly diagnosed among Egyptians.
Acute HCV progresses to chronic infections in 55-85% of cases
[20]. HCV is highly endemic in Egypt and, according to Egyptian
Demographic and Health Survey (2008), estimated prevalence
was 14.7% among (15-59) age group. With 10% of its population
being chronically infected, Egypt has the highest prevalence of
HCV in the world. In Egypt, the HCV epidemic is thought to have
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originated from unsafe injections administered for mass anti-
schistosomiasis campaigns conducted during 1960s and 1970s.
Currently, contact with infected blood including unsafe injection
practices in health care settings is considered the primary mode
of HCV transmission in Egypt.

In the present study, Wilson disease (WD), represented (2.8%),
from patients and all lied in the 20-29 age group. This is similar to
another study assessed by the European Association for the Study
of the Liver (EASL) guidelines. Wilson disease (WD) patients
with acute hepatic phenotype were younger than 30 years and
had survived an acute episode of hemolytic anemia with residual
liver disease of cirrhosis or chronic hepatitis. In chronic jaundice
or hepatitis patients, NASH was the commonest cause followed
by metabolic causes, hemochromatosis, cardiac cirrhosis, then
alcoholic cirrhosis. In a study of Ravi S et al. [21] of 607 patients,
62 % suffered from nonalcoholic steatohepatitis (NASH). There
were no differences for age, gender, BM], cirrhosis at presentation.
Their mean age was 50+15 year; 52 % males.

In Pakistani a study 2015, a total of 22 patients were identified
as having hemochromatosis. All subjects were men with a mean
age of 53+9.2 years at the time of diagnosis. The most common
presentation was skin pigmentation seen in 17 (77%) Patients
with diabetes who were diagnosed earlier as compared to those
without it. Eighteen (81%) subjects had cirrhosis at the time of
diagnosis [22].

Conclusion

In our study, we investigated the etiology amongst inpatients
and liver clinic outpatients to try to capture the diversity of
infective and non-infective causes responsible for jaundice or
hepatitis of A, B, C virologically negative patients in Alexandria city.
In acute jaundice or hepatitis patients, autoimmune hepatitis was
the commonest cause followed by toxic hepatitis, leptospiral, CMV,
EBV, acute HCV, acute HBV or acute HDV on top of HBV, bacterial,
then Wilson disease. In chronic jaundice or hepatitis patients,
NASH was the most common cause followed by metabolic causes,
hemochromatosis, cardiac cirrhosis, then alcoholic cirrhosis.

Limitation to the Study

Generalization of the findings of this study is hindered by the
relatively small sample size.
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