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Microscopic findings in liver steatosis in HIV-
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ABSTRACT The present histological study followed the presence of liver steatosis in HIV-infected children
subsequently dead with AIDS. At autopsy, liver specimens have been sampled from 22 subjects in B and respectively
C clinical and immunological stages. The liver specimens have been processed for paraffin embedding, then cut with
a microtom into 3-5 micrometer-thick sections, which were stained with haematoxylin-eosin and thricrome Goldner-
Szekelly. The presence of liver steatosis was identified in 16 cases (72,8%), in the other 6 cases no steatotic
changes being identified. In these 16 cases with presence of liver steatosis, steatosis was graded as follows: mild
steatosis in 6 cases (37,5%), moderate steatosis in 4 cases (25%) and severe and massive steatosis in 6 cases
(37,5%).The microscopically aspect of liver steatosis, was the most frequently described, as macrovesicular in 8
cases, in 4 cases there were microvesicular changes, and the other 4 cases presented with a mixed aspect,

macrovesicular and microvesicular.
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Introduction

Hepatic steatosis is one of the histological
changes commonly seen in HIV positive patients,
defined as an accumulation of fat in hepatocytes.
There are two types of steatosis determined by the
way of lipid accumulation inside the hepatocytes:
macrovesicular steatosis by a single lipid vacuole
wich pushes the cytoplasm and nucleus of the
hepatocytes to the peripheral side and
microvesicular steatosis characterized by the
presence of several lipid vacuoles in the cytoplasm
of hepatocytes [1,2]). Steatosis may be caused by
different pathogenic mechanisms, especially
abnormalities of lipid metabolism, denutrition,
toxic injuries and viral infections with hepatitis
viruses B or C.But in its pathogenesis may be
incriminated HIV infection itself or antiretroviral
therapy administrated,especially the ones with
nucleoside  reverse transcriptase  inhibitors
(NRTIs) and as well as protease inhibitors(P1).

Antiretroviral drugs allow suppression of viral
replication,  reducing  the incidence  of
opportunistic infections and prolonged survival of
HIV infected patients. But these drugs can be, on
the other hand, responsible for lipodystrophy
syndrome consisting of metabolic complications
and particularly in lipid metabolism and abnormal
fat redistribution. The result is loss of
subcutaneous fat (lipoatrophy) or regional or
generalized, with accumulation of fat in the
viscera and especially in the liver and can cause
mild gastrointestinal symptoms. The prevalence of

lipodystrophy syndrome has been estimated
between 30-50% in some studies and a
prospective after a period of 18 months after
starting  antiretroviral therapy indicates a
prevalence of 17% [3].

It was found that children,as well as adults,
may  experience lipodystrophy  syndrome,
sometimes shortly after initiation of antiretroviral
therapy.

Reverstranscriptase  nucleoside  inhibitors
(NRTIs) can  cause lipodystrophy by
mitochondrial toxicity that is responsible for
inhibiting mitochondrial effect. Mitochondrial
toxicity is responsible for inhibition of DNA
polimerase gamma that will lead to reduced
mitochondrial DNA and impaired respiratory
chain, which resulted in the following adverse
effects: myopathy, hyperlactatemia,and frequently
macrovesicular steatosis, and also microvesicular
or mixed as well as steatohepatitis with lactic
acidosis[3,4].

There is a classification in descending order by
their ability to NRTIs inhibit DNA polymerase
gamma "in vitro" namely: Stavudine, Didanosine,
Zidovudine, Lamivudine and Zalcitabine. More
recently, studies of mitochondrial DNA depletion
in  hepatocytes showed that Zalcitabine,
Didanosine and Stavudine have more strength
than enzyme inhibition compared  with
Zidovudine, Lamivudine and Abacavir [5].
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Mitochondrial toxicity is NRTI dose-dependent
and time management too.

Recent studies show that 40% of HIV-infected
patients treated with protease inhibitors (PIs) for a
period exceeding more than one year,develops
lipodystrophy  syndrome [6.7] with the
development of hepatic steatosis, but the risk of
this syndrome may occur any time during the
treatment. Increased risk for hepatotoxicity
protease inhibitor therapy is much higher in the
pre-existence of chronic hepatitis B or hepatitis C.

Also, the combination of NRTIs with IP
obviously increases the risk of hepatic steatosis.

Material and method

Our study aimed presence of liver steatosis on
liver fragments collected at autopsy from a total of
22 children aged 5 months to 16 years, deceased
of AIDS. Paraffin blocks were sectioned at a
thickness of 4 micron sections were stained using
hematoxylin-eosin stain and trichrome Goldner-
Szekelly stain. The stage of steatosis was assessed
by Lucia Rubbia-Brandt [8] and Neau D.,
Winnock M. et al, 2007 [9]. Steatosis was graded
as follows: no steatosis, mild steatosis (1% -10%
of hepatocytes), moderate steatosis (11% -30%),
severe steatosis (31% -60%) and massive steatosis
(more than 60% of hepatocytes).

Clinical study of sheets of deceased children
were gathered data on the age at which they
deceased, gender, AIDS stage at death; numerical
values and percentage of CD4 lymphocytes, the
presence or absence of hepatomegaly, the values
of hepatic biochemical parameters such as alanine
amino-transferase ~ (GPT), aspartate  amino-
transferase (GOT), direct and total bilirubin,
alkaline phosphatase, lactate dehydrogenase
(LDH) dysproteinemia liver tests, presence or
absence of HBsAg (Ag.HBs), triglycerides and
cholesterol  values, protein electrophoresis,
administration or not of antiretroviral medications
during their life.

According the study of pathology records we
collected data on pathological examination which
was conducted during necropsies.

Results and discussion

The microscopic study of sections stained with
hematoxylin - eosin and trichrome Goldner-
Szekelly,showed mild steatosis which was found
in 6 cases (27.27%) (see Figure 1), moderate
steatosis in 4 cases (18.18%), severe and massive
steatosis in 6 cases (27.27%) and absence of
steatosis was observed in 6 cases (27.27%). Of
cases with present steatosis 8 cases (50%) had
macrovesicular steatosis, 4 cases (25%) had

microvesicular steatosis and 4 cases (25%) had
steatosis combined macrovesicular  and
microvesicular. The distribution of macrovesicular
and microvesicular steatosis type depending on
the degree of steatosis was as follows:

The 6 cases with mild steatosis:

« 3 cases (50%) had microvesicular steatosis

« 3 cases (50%) had macrovesicular steatosis

The 4 cases with moderate steatosis:

e 2 cases (50%) had macrovesicular steatosis
(fig. 2)

* 1 case (25%) had microvesicular steatosis

* 1 case (25%) showed mixed steatosis
microvesicular and macrovesicular

The 6 cases with severe and massive steatosis:

» 3 cases (50%) had macrovesicular steatosis
(fig.3, fig.4)

e 3 cases (50%) showed mixed steatosis
macrovesicular and microvesicular (Figure 5)

Of the 6 cases with mild steatosis, 4 cases were
immunodeficient AIDS being in stage C3 and two
AIDS cases were in stage B, or B3 at time of
death.

' Flgure 1. Mild steat05|s macrovesmular and
microvesicular within aliver lobule. HE stain, ob. x
10

Hepatomegaly was found on physical
examination in 5 cases, 3 cases with moderate
hepatomegaly, lower edge of the liver was
approximately 1.5 to 2 cm below the costal
margin, the other 2 cases with a high degree of
hepatomegaly lower edge of the liver to 3 cm
below the costal margin. In all 6 cases the children
were malnourished.

Regarding hepatic transaminase value: 2 cases
(33.3%) had values of transaminases, especially
the GPT normal and 4 cases (66.7%) had
increased GPT values from 1.25 to 2, 5 times the
normal value accompanied by altered hepatic
tests. Only one case of those with high
transaminases had increased alkaline phosphatase
in the other 3 cases it was normal. Total bilirubin
was normal in all 6 cazuri. One case (16.66%) was
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chronic carrier of HBs antigen. Three cases (50%)
received antiretroviral treatment, and of these 3
cases one is that chronic carrier of HBs antigen
presenting therefore an increased risk of steatosis.
Two cases received NRTIs and non-nucleoside
reverse transcriptase inhibitors (NNRTIs), and one
case received a combination of NRTIs, NNRTIs
and protease inhibitors (PIs).

Of the 4 cases with moderate steatosis all 4
cases were classified as C3 AIDS stage in terms of
clinical and immunological classification. In all 4
cases the children were  malnourished.
Hepatomegaly was present in all 4 cases, 2 cases
were moderately lower edge of the liver at 1-2 cm
below the costal margin, and in 2 cases
hepatomegaly was high, with the lower edge of
the liver at 3-4 cm below rebord. Chronic HBs
antigen porting was found in 2 cases (50%).
Increases of GPT of 1.25-2.5 times the normal
value were present in all 4 cases, 2 cases were
accompanied also by high alkaline phosphatase,
and in one case by total bilirubin increasing. Two
cases (50%) received antiretroviral treatment, one
of them is actually the one who was HBsAg
chronic carrier, which thus presents a high risk for
developing liver steatosis. One case received
NRTIs, NNRTIs and Pls and the other received
NRTIs and NNRTIs. Both cases received
Stavudine.

Figure 2. Moderate macrovesicular steatosis on the
liver lobule. HE stain, ob. x 10

Of the 6 cases (27.27%) of children with
severe and massive steatosis, 3 cases were B2
stage at the time of death in terms of clinical and
immunological classification, a case was in Bl
stage, a case in progress C1 and C2 stage event.
All 6 children were malnourished. Hepatomegaly
was present in all 6 cases, 2 cases with mild
hepatomegaly approximately 1 cm below the
costal margin, the other 4 cases showing a high
degree of hepatomegaly lower edge of the liver at
3-4 cm below rebord. Chronic HBs antigen

porting was found in 3 cases (50%). No case did
receive antiretroviral treatment. In 3 cases (50%)
there were met increased values of GPT, in 2
cases with values ranging from 1.25 to 2.5 times
normal and in one known case of toxic hepatitis
drug. GPT had 100 times normal values, 3 cases
(50%) had normal hepatic transaminases.

A LAt "
a P Rt
ere macrovesicular ste

Figur 3. ev atosis t o

periphery of hepatic lobules near by a portobiliar
area that has a massive fibrosis. HE stain, ob.x 10

Figure 4. Massive macrovesicular steatosis arround
of middle lobules vein. HE stain, ob. x 20

Figure 5 Severe macrovesicular steatosis on the
rebord of the hepatic lobule. Trichrome Goldner-
Szekely stain, ob.x 10
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Hepatomegaly was found on physical
examination in 5 cases, 3 cases with moderate
hepatomegaly, lower edge of the liver was
approximately 1.5 to 2 cm below the costal
margin, the other 2 cases with a high degree of
hepatomegaly lower edge of the liver to 3 cm
below the costal margin. In all 6 cases the children
were malnourished.

Of the 6 cases without steatosis, a case was
clinical and immunological B3 stage at the time
of death, a case in C stage, and the other 4 cases
were in an advanced C3 AIDS stage.

Hepatomegaly was present in all 6 cases,in one
case being very low, the costal margin in the other
5 cases were high-grade hepatomegaly with lower
edge of the liver at 3-4 cm and 5 cm below rebord.
HBsAg was present in 3 cases (50%) who did not
receive  antiretroviral  treatment.Two  cases
(33.33%) received antiretroviral treatment.
Transaminases have been modified in 3 cases
(50%), SGPT values were increased to values
approximately 2-fold normal, and in one of these 3
cases showed very high GOT 15 times normal
(300 IU / L); 2 cases (33.3%) had normal levels,
and in one case they were not made. Malnutrition
was present in 3 cases (50%).

Pre-HAART era liver steatosis was observed in
30-50% of  HIV-infected patients [10].
Percentages between 3-57% have been reported in
other studies. Schneiderman DJ. and his
collaborators [11] and Lebovics E. et al. [12],
appreciated steatosis as being present in a
proportion of 42% and 56% respectively in those
cases was the appearance of macrovesicular
steatosis and BJ Glasgow. et al. [13] reported it to
be present in a proportion of 57%.

In most cases, the cause of steatosis was poor
nutrition.

In our study, steatosis was observed on
sections stained with hematoxylin-eosin and
trichrome Goldner-Szeckelly in 72.7% of cases,
the increased percentage to these studies in the
speciality literature.

An recent study conducted on a group of 27
children with HIV infection, however, shows a
higher prevalence of nonspecific hepatic steatosis
at these children, up to 85% [14], without a clear
relationship to antiretroviral treatment. An
explanation of these cases could be advanced HIV
infection which is associated with increased
release of alpha-TNF that can weaken
mitochondrial respiration and block the respiratory
chain, increasing the formation of reactive oxygen
species (ROS) and lipid peroxidation.

On physical examination, hepatomegaly,
moderate in most cases, was observed in 21 out of

the 22 cases studied (95.4%), only one case with
mild steatosis not producing hepatomegaly. This is
in accordance with results of other studies that
assessed hepatomegaly as being present in a
proportion of about 90% in HIV positive patients
with hepatic steatosis. [15]. Hepatomegaly was
often accompanied by changes in the consistency
of the liver, which appeared of increased
consistency with sharp edge and sensitive to
touching.

According to current studies [16,17,18],
hepatic steatosis is clinically asymptomatic or
associated  with  minimal  gastrointestinal
symptoms,wich was noticed by us at our studies
cases, one case with massive steatosis but showing
signs of hepatic failure with very high GPT of 100
times than normal due to toxic hepatitis drug.

Diagnosis of hepatic steatosis is often put on
the account paraclinical liver enzymes
increasement. An increase of their values and
especially GPT values over 2-3 times than normal
is often encountered, although some patients may
have normal values [19]. Increased by 2-3 times
over the normal limit of transaminases and in
particular of GPT were observed in 11 cases
(68.7%) of the 16 cases with steatosis present, the
other 5 cases with normal values. We found,
however, that GPT values were not correlated
with the stage of steatosis, only 3 out of the 6
cases with severe and massive steatosis had
increased values, the other 4 cases being normal.
If moderate steatosis all 4 cases had increased
levels of GPT, and for mild steatosis 4 out of the 6
cases (66.7%) had increased GPT values, and the
others normal values.

On the other hand, the 6 cases without hepatic
steatosis, 50% (3 cases) had high GPT values 2
times than normal. This may be due to HIV co-
infection in these cases with hepatitis viruses B
and / or C, to other opportunistic infections
overlay or to other potentially hepatotoxic drugs
taken for other diseases of the patients. We thus
conclude that the values of transaminase can not
be considered a typical screening test to assess the
presence of steatosis.

Out of the 16 cases where steatosis was
present, in 6 cases (one case of mild steatosis, 2
cases with moderate steatosis and 3 cases with
severe steatosis) was found the presence of
HBsAg which is an indicative of chronic hepatitis
with hepatitis B virus . This is in accordance with
data from the speciality literature which considers
the presence of hepatic steatosis in chronic
hepatitis B virus at a rate between 27-51% [20].
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Trying to find the causes of hepatic steatosis in
the studied cases according to the stages of
steatosis, we found that:

On the 6 cases (27.27%) with mild steatosis, it
was due to:

* in a case-patient was chronic carrier of
HBsAnNtigen and received antiretroviral treatment
« 3 cases - they received antiretroviral treatment

« 2 cases were due to HIV infection itself, it is
not mentioned other possible causes, but it could
be determined by other medicines for other
diseases that could cause the appearance of
steatosis.

In the 4 cases (18.18%) with moderate
steatosis, steatosis was due to:

* In 2 cases, the presence of chronic hepatitis
with HBs antigen associated with antiretroviral
therapy
e 2 cases-infection with HIV or other drugs
medicine used for other diseases

On the 6 cases (27.27%) with severe steatosis
or massive steatosis may be due to:

* In 3 cases, chronic hepatitis with HBs antigen
present

« In one case of toxic drugs induced hepatitis -
other medicines drugs used for other diseases
(tuberculostatics, antifungal, Biseptol), knowing
that in this case it was not given any antiretroviral
treatment

» 2 cases, HIV infection or other potentially
hepatotoxic drugs administered.

Regarding antiretroviral treatment in the 16
cases with steatosis present, it was administered
only in 5 cases (31.25%),out of which 4 cases had
been given Stavudine, and among those with
severe steatosis no case was treated with
antiretrovirals. Also, the 6 cases without steatosis,
2 cases were given antiretroviral medication,
including Stavudine.

Conclusions

On our processed study the following
conclusions can be drawn. Hepatic steatosis was
observed in  72.7% of studied cases.
Hepatomegaly is frequently observed at children
with hepatic steatosis. It was found that hepatic
enzymes may be used as a screening test to assess
the presence of common hepatic steatosis, there
are cases of steatosis that their values were within
normal limits. In group studied, antiretroviral
therapy was administered only 31.25% of cases
with steatosis present. Of the 6 cases without
steatosis, 2 cases received antiretroviral treatment
and in these cases it was taken into account that
mitochondrial toxicity and hepatic steatosis
induced by antiretroviral therapy depend on the

administrated dose and of duration of

administration of the therapy.

References

1. Gherasim L. Intern Medicine, Hepatic and
pancreatic digestive diseases, the third volume,
Medical Publishing House, Bucharest, 1999, page
887-896

2. Florescu M., Simionescu C., Margaritescu C.
Pathological Anatomy. Medical University
Publishing House, Craiova, 2004, page 37, page
286

3. Behrens Georg, Schmidt Reinhold E, Lipodystrophy
Syndrome from HIV Medicine 2005 edited by
Christian Hoffmann, Jurgen K. Rockstroh, Bernd
Sebastian Kamp, pag 283-285

4. Verucchi G, Caltza L, Biagetti C, et al Ultrastructural
liver mitochondrial abnormalities in HIV / HCV-
coinfected patiens receiving antiretroviral therapy J
Acquir Immune Defic, Syndr 2004; 35: 326-8

5. Walker UA, Bauerle J et al Depletion of
mitochondrial DNA in liver under antiretroviral
therapy with didanosine, stavudine or zalcitabine,
Hepatology, 2004, Feb; 39(2): 311-7

6. Chen D, Misra A, Garg A Clinical review 153.
Lipodystrophy in HIV- infected patients J Clin
Endocrinol Metab 2002; 87: 4845-56

7. Gan SK, Samaras K, Thompson CH, Kraegen EW,
Carr A, Cooper DA, Chisholm DJ Altered
myocellular and abdominal fat partitioning predict
disturbance in insulin action in HIV protease
inhibitor-related lipodystrophy. Diabetes 2002; 51:
3163-9

8. Rubbia-Brandt L, Leandro G, Spahr L, Giostra E,
Quadri R, Mali Py, Negro F Liver steatosis in chronic
hepatitis: a morphological sign suggesting infection
with HCV genotype 3 Histopathology 2001; 39(2):
119-24

9. Neau D, Winnock M. et al Prevalence of and Factors
Associated With Hepatic Steatosis in Patients
Coinfected With Hepatitis C Virus and HIV: Agence
Nationale pour la Recherche contre le SIDA et les
hepatites virales CO3 Agquitaine Cohort. JAIDS
Journal of Acquired Immune Deficiency Syndromes .
45 (2): 168-173, june 1, 2007

10. Piroth Lionel Liver Steatosis in HIV —Infected
Patients AIDS Reviews 2005; 7: 197-209

11. Schneiderman DJ, Arenson DM, Cello JP,
Margaretten W, Weber TE Hepatic Disease in
patients with the Aquired immune Deficiency
syndrome (AIDS) Hepatology 1987 : 925-930

12. Lebovics E, Thung S, Schaffner F, Radinsky P The
liver in the Aquired immune Deficiency syndrome: A
clinical and Histologic study Hepatology 1985; 5 :
293-298

13. Glasgow BJ, Anders K, Layfield L, Steinsapir K,
Gitnick, Levin K, Clinical and Pathological Findings
on the Liver of the Aquired immune Deficiency
syndrome (AIDS) Am J Clin Pathol 1985;83: 582-
588

14. Albisetti M, Braegger C, Stallmach T, Willi U, Nadal
D Hepatic steatosis: a frequent nonspecific finding in
HIV-infected children. Eur J, Peditr 1999; 158: 971-4

15.Levin Jules Hepatic steatosis (30%) and liver
function Abnormalities among HIV- infected persons
Confrence on Retroviruses and Opportunistic
Infections Los Angeles, California, Febr 25-28, 2007

122



Current Health Sciences Journal

Vol. 38, No. 1, 2012 July September

16. Day L, Shikuma C, Gerschenson M. Mitochondrial
injury in the pathogenesis of antiretroviral — induced
hepatic steatosis and lactic acidemia Mitochondrion
2004; 4: 95-109

17.Tien P, Grunfeld C The fatty liver in AIDS. Semin
Gastrointest Dis 2002; 13: 47-54

18. Freiman J, HelfertKk, Hamrell M, Stein D,
Hepatomegaly with severe steatosis in  HIV-
seropositive patients, Aids 1993; 7: 379-85

19. Miller K, Cameron M, Wood L, Dalakas M, Kovacs J,
Lactic acidosis and hepatic steatosis associated with
use of stavudine: report of four cases. Ann Intern
Med 2000; 133: 192-6

20.Gordon A, McLean C., Pedersen J., Bailey M,
Roberts S Hepatic steatosis in chronic hepatitis B
and C: predictors, distribution and effect on fibrosis.
J.Hepatol.2005; 43: 38-44

Correspondence Address: Anca-Mihaela Predescu, Teaching Assistant, MD, PhD, , University of Medicine
and Pharmacy of Craiova, Str Petru Rares nr. 4, 200456, Craiova, Dolj, Romania, email:
medpreses@yahoo.com

123



	Original Paper
	Microscopic findings in liver steatosis in HIV-infected children and dead with AIDS
	Introduction
	Material and method
	Results and discussion
	References



