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Abstract

Background: Ischemic hepatitis (IH) isaclinical syndrome
encountered in critically ill patients that represents a compli-
cation of underlying cardiac, circulatory or respiratory failure.

Aim of Sudy: Information is scarce about IH in our coun-
try. This study intends to explore incidence of I1H, its causes,
clinical, biochemical profiles and outcomes.

Patients and Methods: This study was conducted over a
period of 2 years (from 18t of January 2023 to 318t of Decem-
ber 2024) including 1730 patients admitted in the medical in-
tensive care unit (ICU) in Al-Gamhouria modern Hospital and
Burj Al-Atebba Hospital at Aden governoratein Yemen. IH
was diagnosed according to the following diagnostic criteria:
Clinical setting, such as heart failure, circulatory or respiratory
failure; Rapid rise in plasma aminotransferase level (>20 times
the upper limit of normal which is 40 units/L); Exclusion of
other causes of raised liver enzymes, especially viral hepatitis,
drug-induced hepatopathy or autoimmune hepatitis.

Results: IH incidence was 6.5%. Males comprised 61.6%
of IH cases, while females 38.4%. Mae: femaleratio (1.6: 1).
Mean age in males: 58.7+12.2 years. Mean age in females:
61.1+12.3 years. The most common underlying cause of IH was
shock (54.6%) the most common type within shock associat-
ed with IH was cardiogenic shock (80.3%). The most common
clinical features of IH were vomiting (54.5%), right upper ab-
dominal pain (52.7%) and hepatomegaly (39.3%). While overt
jaundice was less common (8.1%).

Characteristic laboratory Findingsin IH was high aspartate
to alanine aminotransferase ratio (AST/ALT ratio: 1.7) and low
alanine aminotransferase to lactate dehydrogenase ratio (AL T/
LDH ratio: 0.9).

Conclusion: IH should be anticipated among critical care
patients with circulatory and/or respiratory compromise. Itis
best managed by early detection according to clinical criteria
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and rapid correction of underlying causesin order to prevent
end organ damage.

Key Words: Ischemic hepatitis — Shock liver and hypoxic hep-
atitis.

Introduction

ISCHEMIC hepatitis (IH) (also referred to as
shock liver, hypoxic hepatitis) refers to diffuse he-
patic injury resulting from acute hypoperfusion and/
or systemic hypoxemia[l].

It is characterized by a massive, but transient,
increase in serum transaminases levels due to an
imbal ance between hepatic oxygen supply and de-
mand in the absence of other causes of acute liver
damage[2].

Clinical manifestationsin IH have little specific-
ity and are largely related to the underlying patho-
logical condition[3].

The first 24-48 hours are characterized by an
unexpected massive rise in Aspartate aminotrans-
ferase (AST) levels shortly followed by an increase
in Alanine aminotransferase (ALT) levels. Diagnos-
tic values are 10 up to 250 times the normal upper
limit [4].

Management should focus on correcting hypop-
erfusion and liver congestion [5].

Patients and M ethods

Thiswas an observational prospective study car-
ried out in the medical intensive care unit (ICU) in
Al-Gamhouria modern Hospital and Burj Al-Ateb-
ba Hospital at Aden governorate/Y emen. From the
1st of January 2023 to 31st of December 2024.

Recruiting all casesadmitted to the medical ICU
in the above-mentioned hospitals during the study
period.
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IH was diagnosed according to the following di-
agnostic criteria[e,7].
- Clinical setting, such as heart failure, circulatory
or respiratory failure.

- Rapid raise in plasma aminotransferase level (>20
times the upper limit of normal ULN which is 40
units/L).

- Exclusion of other causes of elevated liver en-
zymes, especially viral hepatitis, drug-induced
hepatopathy or autoimmune hepatitis.

These criteria have been used and validated in
recent large series and it is agreed that liver biop-
sy is neither required nor advisable when they are
present [e] .

Exclusion criteria: Confirmed cases of viral hep-
atitis.Cases known to take drugs with hepatotoxic
potential (paracetamol >6g per day, antitubercolosis
medi cation, hal othane anesthetic). Known cases of
autoimmune hepatitis. Known cases of liver cirrho-
sis. Recent history of hepatobiliary surgery. Recent
history of liver trauma Qat and Alcohol intake.

Vital signs and laboratory data were taken, he-
patic enzymes include serum aanine aminotrans-
ferase ALT, aspartate aminotransferase AST, while
biliary enzymes included alkaline phosphatase
(ALP) and y-glutamyltransferase (y-GT). Total and
direct bilirubin, prothrombin time (PT), internation-
al normalized ratio (INR) and lactate dehydroge-
nase (LDH) [g].

Data were collected by the researcher. Data pro-
cessed into computer using the Statistical Package
for Social Sciences software, SPSS version 28.

Results presented as Mean + Standard Deviation
(SD) for quantitative variables and were summa-
rized by absolute frequencies and percentages for
categorical variables. Categorical variables were
compared using Chi-Square test or Fisher’s exact
test as appropriate. Quantitative variables were
compared using t-test or One-way analysis of var-
iance (ANOVA) test. Statistical significance was
determined as ap<0.05.

The ethical review committee of Aden Univer-
sity reviewed the research proposal and granted the
ethical clearance for the researcher to undertake the
study.

Results

In this study, atotal of 1730 patients were admit-
ted in the ICU during the study period.

Table (1) shows number of patients who devel-
oped IH was 112 patients comprising an incidence
of 6.5%.

Table (1): Distribution of ICU patients according to diagnosis

of IH.
ICU patients No. %
IH 112 6.5
Non IH 1618 93.5
Total 1730 100.0

Table (2) shows that, within IH patients, 69 pa-
tients were males (61.6%) versus 43 patients were
females (38.4%) with male: femaleratio = (1.6:1)
the relation was not significant (p-value=0.06).

Mean agein males: 58.7+12.2 years, while mean
ageinfemales: 61.1+12.3 years.

Table (2): Distribution of IH patients regarding sex and age.

Age Male Female Tota
Group
(years) No. % No. % No. %

<45 years 5 7.2 1 23 6 54

45-54years 13 188 6 139 19 169
55-64years 24 348 14 326 38 339
>65 years 27 391 22 512 49 438

Total 69 100.0 43 100.0 112 100.0

Table (3) shows shock to be the leading un-
derlying cause comprising 54.6% of patients with
IH. Followed by congestive cardiac failure (CCF)
(34.8%), respiratory failure (8.9%).

Table (3): Distribution of patients according to ischemic hepa-
titis & underlying causes.

IH

Cause

No. %
Shock 61 54.6
Cardiogenic 49 80.3
Septic 7 115
Hypovolemic 3 49
Obstructive 2 33
CCF 39 3438
Respiratory failure 12 10.6
Total 112 100.0

Table (4) shows the frequency of different clin-
ical features among patients with IH. In our study.
Nausea, vomiting and right abdominal pain was the
leading features.
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Table (4): Frequency of clinical features among IH patients.

Clinical feature No. %
Nausea & vomiting 61 54.5
Right upper abdominal pain 59 52.7
Hepatomegaly 44 39.3
Jaundice 9 8.1

Table (5) showsthat in our study, patients with
IH have much higher levels of meansof AST, ALT
and LDH than non-IH patients. The relation was
statistically significant. While no significant differ-
ence observed regarding values of bilirubin, ALP
and INR.

Inour study AST: ALT ratio is higher in IH than
non-1H (1.7 versus 0.9 respectively) and lower ALT:
LDH ratio in IH group (0.9) than in non-IH group
(1.6).

Table (5): Distribution of patients according to laboratoryval-

ues.

Lab. IH Non IH o

values Mean SD Men SD Vaue
AST 3951 927 226 558  0.00
ALT 278 668 220 328  0.00
LDH 2345 763 136 297  0.00
D.bilirubin 2.3 19 17 09 015
ALP 339 551 201 349 063
INR 1.3 12 12 03 098

Table (6) shows that out of 112 patients with IH,
74 patients died, comprising 66.1% mortality in this
group versus 19.9% in non-I1H. The association was
statistically significant (p-value=0.01).

Table (6): Distribution of patients according to outcome.

IH Non IH Total
Item
No. % No. % No. %
Died 74 66.1 323 199 397 229

Survived 38 339 1295 791 1333 771

Total 112 1000 1618 1000 1730 100.0

Discussion

In our study, total number of ICU patients was
1730 patients. Number of patients who devel oped
IH was 112 patients comprising an incidence of
6.5%. A similar result to ours was found in the
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study of Run-sun et al., in Chinawho mentioned
an incidence of 6.5% of IH in their study [9]. A low-
er resultwas reported in the study of Taylor et al.,
in USA who gave incidence of 4.4% for IH. This
could be attributed their study population was only
patients with acute liver failure ALF [g].

Within IH patients, our study shows 69 males
(61.6%) versus 43 females (38.4%) with male: fe-
maleratio (1.6:1).

A close finding to ours was mentioned by Hen-
rion et al in Belgium, describing male: female ratio
(2:1) among IH patients [10]. A somewhat lower ra-
tio in the study of Chang et al., in Singapore, who
identified the male: female ratio among IH patients
tobe(1.3:1) [11].

In our study, the percentage of male patients
was higher than females up to the age group of 55-
64 years, and then at the age of 65 years and more,
percentage of female patients became higher than
males (51.2% for females against 39.1% for males).

A similar finding was observed in the study of
Besech et a., in Poland who reported a higher fe-
mal es percentage than males among IH patients
with increasing age (females were 51% versus 49%
males) [12] .

Regarding the underlying causes of IH, in our
study shock was the leading cause comprising
54.6% of patients with IH (among them cardiogenic
shock was the most common type of shock 80.3%,
followed by septic shock 11.5%, hypovolemic 4.9%
and obstructive shock 3.3% in two cases, one with
massive pulmonary embolism and the second with
cardiac tamponade).

Observations similar to our results were found in
the study of Henrion et a., in Belgium, who report-
ed cardiogenic shock in 70% and septic shock 13%
of IH cases and stated that passive congestion of the
liver due to right heart failure has a crucia rolein
addition to low hepatic perfusion in occurrence of
IH. Which explainswhy IH is more common in car-
diogenic shock than hypovolemic shock [e].

The second underlying cause of IH in our study
was congestive cardiac failure CCF without cardio-
genic shock (34.8%) of cases.

Seeto et a., in USA, mentioned that in patients
with cardiac congestive hepatopathy a mild de-
crease in hepatic perfusion pressure may be suffi-
cient to cause ischemic hepatitis and in some cases,
transient systemic hypotension is sufficient to pro-
duce hepatocyte necrosis in patients with pre-exist-
ing hepatic congestion [13] .

Around 10.6% of IH casesin our study were
due to respiratory failure, all of them admitted in
the ICU with acute exacerbations of pre-existing
chronic obstructive pulmonary disease COPD or
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chronic interstitial lung disease, leading to hepatic
hypoxemia. Close finding in the study of Waseem
et al., who reported 7% of IH cases with respiratory
failure [14]. While Birrer et al., in U.S. A reported
respiratory failure in 13.9% of cases, concluding
that IH can occur in normotensive patients in hy-
poxic state and not restricted only in patients with
shock state [15].

In our study, within 112 patients with IH, nausea
and vomiting were in 54.5% of cases, right upper
abdominal pain in 52.7%, hepatomegaly in 39.3%
and overt jaundice seen in only 8.1%.

Nearly similar to our resultsin the study of Wa-
seem et al., found nausea, vomiting and right upper
abdominal painin 50% of IH cases [14]. Henrion et
al., found hepatomegaly in 50% of cases [10].

In our study, patients with IH have higher levels
of means of AST, ALT and LDH than non-1H pa-
tients, the relation was statistically significant.

Chavez et a., found mean value of AST
3275+3.00 IU/L in IH versus 394+122 |U/L in non-
IH. Mean ALT 1736137 IU/L in IH versus 227+132
IU/L in non-1H and maximum LDH 4425+3199
IU/L in IH versus 831+310 IU/L in non-IH. All of
these values were statistically significant [16] .

Inour study AST: ALT ratio is higher in IH than
non-1H (1.7 versus 0.9 respectively). It is charac-
teristic of I1H to be with higher level of plasma AST
compared to ALT, asadirect result of higher con-
centration of AST in hepatic zone 3, the place where
ischemic necrosis develops [17].

In our study, the ALT: LDH ratio in IH group
was 0.9 while in non-1H group was (1.6).

Waseem €t al., pointed that asharp risein LDH
isastrong indicator of ischemic hepatitis as a cause
of theliver injury rather than other mechanism such
asviral or hepatotoxic [14]. Fuchs et al. and Cassi-
dy et al., identified ALT: LDH ratio lessthan 1.5 as
a highly characteristic of ischemic rather than any
other etiologies of liver injury [18,19] .

Regarding mortality, our study showed that
from 112 patients with IH, 74 patients died, com-
prising 66.1% mortality in this group.Whilein non-
IH patients out of 1618 patients, 313 patients died
comprising 19.9% mortality in this group. Thisas-
sociation was statistically significant.

Close findings to our results could be found
in the studies of Raurich et al. and Besech et al.,
Raurich et a., in Spain found 61.5% mortality [20].
Whereas Besech et al., in Poland noted 66% mortal-
ity in IH patients which was statistically significant
difference compared to non-1H [12].
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