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Objective: To retrospectively study the pathology of HIV seropositive in forensic autopsies.

Material and Method: Three hundred thirty five HIV seropositive cases, selected from 7,387 forensic postmortem inquests
by law, were studied in Ramathibodi hospital between 2000 and 2010. The study topics were sex, age, cause of death, manner
of death, and pathological features. Autopsies were done in 67 cases. The pathological features were classified into five
groups, (a) HIV disease with infectious and parasitic diseases, (b) HIV disease with malignant neoplasms, (c) HIV disease
with other specified diseases, (d) HIV disease with other conditions, and (e) HIV disease with unspecified pathology.
Results: The average prevalence of HIV seropositive cases was 4.5%. The peak was 10.0% in 2001 and gradually decreased
until 1.8% in 2010. The ratio of male:female was 4:1. The most manner of death was natural death (83.6%). In unnatural
death cases, the most frequently method was suicide by hanging. The prevalence of HIV group (a) to group (e) were 56.7%,
6.0%, 3.0%, 17.9%, and 16.4%, respectively. Pulmonary tuberculosis is the most common found in group (a) with frequency
of 28.4%. Kaposi's sarcoma of skin, coronary atherosclerosis, and fatty change of liver were frequently observed in HIV
group (b) to group (d), respectively. The pathology showed multiple pathological features in each group, i.e., group (a)
pulmonary tuberculosis, pneumonia, disseminated fungal infection, brain abscess, and meningitis, group (b) Kaposi's
sarcoma of skin and acute lymphoblastic leukemia, group (c) coronary atherosclerosis, chronic pyelonephritis, gastritis,
and cirrhosis of the liver, and group (d) cardiomegaly, fatty change of liver, pulmonary edema, and splenomegaly.
Conclusion: HIV disease causes pathology of various organs. The severities vary from severe to asymptomatic disease.
Five pathological patterns of HIV were established in this study that showed interesting topics, i.e., pulmonary tuberculosis
was the most frequent and occurred (28.4%) in HIV disease with infectious and parasitic diseases while Kaposi s sarcoma
of skin frequently occurred in HIV disease with malignant neoplasms. The decreasing rate of HIV transmitted infection in
forensic postmortem may reflect the success of using antiretroviral drug treatment in the National AIDS program during
the ten -year period of this study.
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Acquired immune deficiency syndrome
(AIDS) is a disease caused by human immunodeficiency
virus (HIV) since late 1970s. The first case in
Thailand occurred in 1984™. HIV is a global epidemic
transmitted by sexual contact, blood transfusion,
mother-to-child transmission, and drug injection.
Diagnosis is made by blood examination for anti-HIV
that is positive within three to six months after
exposure. It takes time, a few months to many years,
before it reaches the AIDS phase®. Estimated number
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of people living with HIV/AIDS in Thailand was
530,000 and estimated number of AIDS-related
deaths was 28,000 people in 2009®. Diseases that
characterize AIDS in HIV-infected people include
opportunistic infections by viruses (cyfomegalovirus,
herpes simplex), bacteria (mycobacterium tuberculosis,
gram-negative rods), fungi (pneumocystis jiroveci,
cryptococcus neoformans), protozoa (toxoplasma
gondii), opportunistic tumors such as Kaposi’s
sarcoma, and direct effects of HIV (HIV giant cell
encephalitis and HIV enteropathy)®. In the authors’
experience, a number of forensic postmortem
examination cases were found with positive anti-HIV.
The autopsies were done to search for the cause and
manner of death. These cases showed many interesting
pathological features. In the present study, pathology
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of HIV seropositive cases were analyzed using
retrospective data from division of forensic medicine
at Ramathibodi Hospital.

Material and Method

Between 2000 and 2010, 7,387 bodies from
the central Bangkok area that were sent for forensic
postmortem inquest, per section 148 of the criminal
procedure code to the division of forensic medicine
at Ramathibodi Hospital were studied. Prior to the
autopsy, every case had to be checked for anti-HIV by
standard method. Those methods were gel particle
agglutination, micoparticle enzyme immunoassay, or
chemiluminesence immunoassay at the Department
of Pathology at Ramathibodi Hospital. There were
335 HIV seropositive cases. After reviewing the
autopsy reports, 67 cases of HIV seropositive that had
autopsy were included in the present study. The
manners of death and causes of death of each case were
indicated by the physicians using the data from autopsy,
external examination, scene investigation, and clinical
history. The prevalence of HIV disease in various
variations was calculated. The associations between
HIV seropositive cases and various risk factors
such as sex, age, and manner of death were tested by
Chi-square test. P-value less than 0.05 was considered
to be statistical significance. HIV seropositive cases
that were autopsied were classified into five groups
that were (a) HIV disease with infectious and parasitic
diseases, (b) HIV disease with malignant neoplasms,
(c) HIV disease with other specified diseases, (d) HIV
disease with other conditions, and (¢) HI'V disease with

unspecified pathology. The pathological features in
each type were checked.

This document has been reviewed and
approved by the committee on human rights related
to research involving human subjects, faculty of
medicine, Ramathibodi Hospital, Mahidol University
(MURA2011/475).

Results

There were 335 (4.5%) HIV seropositive cases
in forensic postmortem examinations during a period
of 11 years. Most of them were Thai. Only seven cases
were foreigners. The prevalence of HIV seropositive
cases in each year varied from 9 to 60 cases or 1.8 to
10.0%. The peak was 10.0% in 2001 and gradually
decreased until 1.8% in 2010 (Fig. 1). There were
268 males and 67 females. The ratios of male and
female in each year varied from 2.5:1 to 8:1. The
average male:female ratio was 4:1. The prevalence of
HIV seropositive cases in male was more than female
with p <0.01 (5.0% in male vs. 3.3% in female).

The youngest age was three months and the
oldest age was 87 years. The mean age was 37.9 years.
The autopsies were more frequent in age of 31 to 40
years and 41 to 50 years with frequency of 10.1% and
8.4%, respectively. There was statistical significance
in both age groups when compared with age groups of
less than 30 years with p < 0.001. It was noticed that
10 children had positive anti-HIV between 2000 and
2004. After that no child had positive anti-HIV.

Fifty-five cases (16.4%) of HIV seropositive
died from unnatural manner. Those were suicide,
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Table 1. Manner of death in HIV seropositive forensic postmortem examination

Manner of death Number (n = 335) % of HIV +ve
Natural death (died from disease) 280 83.6
Unnatural death 55 16.4
Unnatural death Number (n = 55) % of unnatural death
Suicide 24 43.6
Homicide 7 12.7
Accident 11 20.0
Undetermined 13 23.7

homicide, accident, and undetermined with frequency
of 43.6%, 12.7%, 20.0%, and 23.7%, respectively
(Table 1). Hanging and traffic injuries were commonly
found in unnatural death with frequency of 34.5%
and 16.4% of unnatural death, respectively. The
remaining 280 cases (83.6%) died from diseases
(natural death).

The prevalence and pathological features in
each HIV classification are shown in Table 2. In
group (a), the infectious microorganisms found
included bacteria (mycobacterium tuberculosis, non-
typhi salmonella, streptococcus pneumoniae, klebsiella
pneumoniae, and escherichia coli), fungi (cryptococcus
neoformans and histoplasma capsulatum), protozoa
(toxoplasma gondii), and virus. Pulmonary tuberculosis
was the most common pathological feature (19 out of
67 cases or 28.4%). It was noticed that the prevalence
of pulmonary tuberculosis in HIV seropositive was
high in age group of 21 to 30 years and 31 to 40 years
with frequency of 26.7% and 46.6%, respectively
(Table 3). In contrast with HIV seronegative, the
frequencies of pulmonary tuberculosis were low in
the same age groups, 4.6% and 7.0%, respectively.
The occurrence of pulmonary tuberculosis in HIV
seropositive was significantly higher in younger
age group than HIV seronegative with p < 0.05 in
age group of 21 to 30 years and p < 0.001 in age
group of 31 to 40 years. The pathological features
of group (a) revealed pulmonary tuberculosis,
pneumonia, disseminated cryptococcosis, brain
abscess, disseminated histoplasmosis, salmonella
(non-typhi) septicemia, streptococcus pneumoniae
septicemia, klebsiella pneumoniae septicemia,
escherichia coli septicemia, acute bacterial meningitis,
subacute bacterial endocarditis, toxoplasmosis, fungal
infection of fingernails, viral meningitis, multiple
microabscesses in lungs, kidneys, spleen, liver, and
adrenal gland. Three cases had two infectious agents
(mycobacterium tuberculosis with salmonella in
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one case, with cryptococcus in one case and with
toxoplasma in one case). Most HIV seropositive cases
had more than one pathological feature mentioned
above.

Pathological features of group (b) revealed
Kaposi’s sarcoma of the skin, acute lymphoblastic
leukemia and squamous cell carcinoma of the posterior
pharynx whereas coronary atherosclerosis, chronic
pyelonephritis, gastritis, and cirrhosis of the liver were
found in group (c). In addition, group (d) revealed fatty
change of liver, pulmonary edema, splenomegaly,
petechial hemorrhage in cerebral white matter,
atrophy of the brain, acute splenitis, gastritis, chronic
pleuritis, cardiomegaly, and glomerulosclerosis.
Finally, group (e) showed unspecified pathology.

In children, there were seven males and
three females with ages of three months to seven
years. Four, one, and five cases were classified in
the HIV group (a), (b), and (e), respectively. For
group (a) in children, one had septicemia with three
microorganisms (streptococcus pneumoniae, klebsiella
pneumoniae, and escherichia coli), the other three
had bronchopneumonia. For group (b) in children,
acute lymphoblastic leukemia was identified from
postmortem blood smear and clinical history.

Discussion

HIV/AIDS is a worldwide epidemic®. From
Central Intelligence Agency World Factbook, the
three highest prevalence of HIV found in Swaziland,
Botswana, and Lesotho with more than 20% of the
population infected. Recently, the prevalence of HIV
in Asia, i.e., Cambodia, Burma, Vietnam, Malaysia,
India, Laos, Indonesia, Philippines, China, Hong Kong,
Japan, South Korea, and Pakistan was less than 1%
except Thailand where the prevalence of HIV was
1.4%®. Many programs for prevention and treatment
of HIV/AIDS run by both government and non-
government were established in Thailand. The
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Table 2. Pathological features in HIV seropositive forensic autopsies (n = 67)*

Group of HIV Pathological features No. of
case (%)
a) HIV disease with infectious and parasitic diseases al Pulmonary tuberculosis 19 (28.4)
(56.7%) a2 Pneumonia, interstitial 8(11.9)

a3 Cryptococcosis, disseminated 3(4.5)

a4 Brain abscess 2(3.0)

a5 Viral meningitis 1(1.5)

a6 Acute bacterial meningitis 1(1.5)

a7 Subacute bacterial endocarditis 1(1.5)

a8 Salmonella (non-typhi) septicemia 1(1.5)

a9 Streptococcus pneumoniae septicemia 1(1.5)

al0 Klebsiella pneumoniae septicemia 1(1.5)

all Escherichia coli septicemia 1(1.5)

al2 Histoplasmosis, disseminated 1(1.5)

al3 Fungal infection of fingernails 1(1.5)

al4 Toxoplasmosis 1(1.5)

al5 Multiple microabscesses in lungs, kidneys, etc. 1(1.5)

b) HIV disease with malignant neoplasms (6.0%) bl Kaposi’s sarcoma of the skin 2 (3.0)

b2 Acute lymphoblastic leukemia 1(1.5)

b3 Squamous cell carcinoma of the posterior pharynx 1 (1.5)

¢) HIV disease with other specified diseases (3.0%) c1 Coronary atherosclerosis 2(3.0)

c2 Gastritis 1(1.5)

c3 Cirrhosis of the liver 1(1.5)

c4 Chronic pyelonephritis 1(1.5)

d) HIV disease with other conditions (17.9%) d1 Fatty change of liver 5(7.5)

d2 Pulmonary edema 3(4.5)

d3 Splenomegaly 3(4.5)

d4 Atrophy of the brain 2 (3.0)

d5 Petechial hemorrhage in cerebral white matter 2(3.0)

d6 Cardiomegaly 1(1.5)

d7 Acute splenitis 1(1.5)

d8 Chronic pleuritis 1(1.5)

d9 Glomerulosclerosis 1(1.5)
e) HIV disease with unspecified pathology (16.4%) - 11 (16.4)

* Some cases found more than one pathological features

prevalence of HIV/AIDS in Thailand had fallen from
3.4% in 1992 to 1% in 20097, In Thailand, more than
150,000 cases have been treated with antiretroviral
drugs under support of the national AIDS program
(NAP)7® resulted in continuously reducing in
prevalence of HIV infection. Male has out-numbered
female and 31 to 50 years is the most prevalent age-
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groups found in both HIV/AIDS diagnoses and in
deaths following AIDS in many countries®!?. Similar
findings were also observed in the present study that
male was more than female and age of 31 to 50 years
was more frequently observed than other age groups.
In addition, the decreasing number of overall HIV
seropositive cases especially in childhood in the present
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Table 3. Comparison of age in pulmonary TB with HIV seropositive and HIV seronegative forensic autopsies

Pulmonary TB in HIV -ve (n =43) Pulmonary TB in HIV +ve (n = 15) p-value
n (%) n (%)
21-30 yr 2 (4.6) 4 (26.7) <0.05
31-40 yr 3(7.0) 7 (46.6) <0.001
41-50 yr 11 (25.6) 2(13.3)
51-60 yr 13 (30.2) 1(6.7)
61-70 yr 6 (14.0) 0
71-80 yr 409.3) 0
>80 yr 3(7.0) 0
Unknown 1(2.3) 1(6.7)
Average 55.5yr 354 yr

* Number of pulmonary tuberculosis with HIV seronegative autopsies from year 2008-2010

study will support the success of the prevention and
treatment programs for HIV/AIDS in Thailand. Many
people living with HIV and AIDS diagnosis committed
suicide2, A high suicide rate, 24 cases, was observed
in 55 unnatural deaths with positive anti-HIV in the
present study (24/55 cases or 43.6%).

Postmortem pathological features of HIV
were established in this study that summarized
as follows, i.e., group (a) revealed pulmonary
tuberculosis, pneumonia, disseminated fungal infection
(cryptococcosis and histoplasmosis), septicemia,
meningitis, endocarditis, brain abscess, and multiple
microabscesses in several organs; group (b) revealed
Kaposi’s sarcoma of the skin, acute lymphoblastic
leukemia and squamous cell carcinoma of the pharynx;
group (c) revealed coronary atherosclerosis, chronic
pyelonephritis, gastritis and cirrhosis of the liver; and
group (d) revealed fatty change of liver, pulmonary
edema, splenomegaly, petechial hemorrhage in cerebral
white matter, atrophy of the brain, acute splenitis,
chronic pleuritis, cardiomegaly and glomerulosclerosis.
These observations were similar to those reported by
other investigators”#13-2D,

Conclusion

HIV disease causes pathology of various
organs. The severities vary from severe to asymptomatic
disease. Five pathological patterns were established
in this study, i.e., pulmonary tuberculosis, disseminated
cryptococcosis, disseminated histoplasmosis,
toxoplasmosis and pneumonia in group (a); Kaposi’s
sarcoma of the skin, acute lymphoblastic leukemia and
squamous cell carcinoma of the pharynx in group (b);
coronary atherosclerosis in group (c); and fatty change
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of liver, pulmonary edema and splenomegaly in
group (d). Group (e) still has unknown pathology.

Potential conflicts of interest
None.

References

1. Phanuphak P, Locharernkul C, Panmuong W,
Wilde H. A report of three cases of AIDS in
Thailand. Asian Pac J Allergy Immunol 1985; 3:
195-9.

2. Medley GF, Anderson RM, Cox DR, Billard L.
Incubation period of AIDS in patients infected via
blood transfusion. Nature 1987; 328: 719-21.

3. South East Asia HIV & AIDS Statistics [Internet].
2011 [cited 2011 Dec 19]. Available from:
http://www.avert.org/aids-hiv-south-east-asia.htm

4. Lucas SB, Cree LA. Multisystem disease. In: Cree
IA, editor. Pathology. London: Chapman & Hall
Medical; 1997: 144-66.

5. Wikipedia. List of countries by HIV/AIDS
adult prevalence rate [Internet]. 2011 [cited 2011
Sep 27]. Available from: http://en.wikipedia.org/
wiki/List of countries by HIV/AIDS adult
prevalence rate

6. HIV & AIDS in Thailand [Internet]. 2011 [cited
2011 Dec 19]. Available from: http://www.avert.
org/thailand-aids-hiv.htm

7. Ruxrungtham K, Brown T, Phanuphak P. HIV/
AIDS in Asia. Lancet 2004; 364: 69-82.

8. Sungkanuparph S, Techasathit W, Utaipiboon C,
Chasombat S, Bhakeecheep S, Leechawengwongs
M, et al. Thai national guidelines for antiretroviral
therapy in HIV-1 infected adults and adolescents

1063



10.

11.

12.

13.

14.

15.

2010. Asian Biomedicine 2010; 4: 515-28.
United Kingdom Statistics by race, age and gender
[Internet]. 2011 [cited 2011 Dec 19]. Available from:
http://www.avert.org/uk-race-age-gender.htm
Vongpaisarnsin K. Prevalence of autopsied bodies
that are anti-HIV positive, distributed according
to various basic factors identified at Chulalongkorn
Forensic Center. Chula Med J 2004; 48: 717-22.
Rundell JR, Kyle KM, Brown GR, Thomason JL.
Risk factors for suicide attempts in a human
immunodeficiency virus screening program.
Psychosomatics 1992; 33: 24-7.

Marzuk PM, Tardiff K, Leon AC, Hirsch CS,
Hartwell N, Portera L, et al. HIV seroprevalence
among suicide victims in New York City, 1991-
1993. Am J Psychiatry 1997; 154: 1720-5.
Wheat LJ, Chetchotisakd P, Williams B, Connolly
P, Shutt K, Hajjeh R. Factors associated with
severe manifestations of histoplasmosis in AIDS.
Clin Infect Dis 2000; 30: 877-81.

Klatt EC. Pathology of AIDS, version 22 [Internet].
May 2, 2011 [cited 2012 Apr 9]. Available from:
http://library.med.utah.edu/WebPath/AIDS2011.
PDF

Pantanowitz L, Carbone A, Stebbing J. AIDS-

1064

16.

17.

18.

19.

20.

21.

related pathology. Patholog Res Int 2011; 2011:
437431. doi: 10.4061/2011/437431.

Blanc FX, Sok T, Laureillard D, Borand L,
Rekacewicz C, Nerrienet E, et al. Earlier versus
later start of antiretroviral therapy in HIV-infected
adults with tuberculosis. N Engl JMed 2011; 365:
1471-81.

Gilks CF. Acute bacterial infections and HIV
disease. Br Med Bull 1998; 54: 383-93.

Currier JS, Taylor A, Boyd F, Dezii CM, Kawabata
H, Burtcel B, et al. Coronary heart disease in
HIV-infected individuals. J Acquir Immune Defic
Syndr 2003; 33: 506-12.

Liebetrau M, Holtmannspotter M, Arbusow V,
Hamann GF. HIV-associated multiple intracerebral
hemorrhages. Eur Neurol 2005; 53: 100-2.
Soeiro AM, Hovnanian AL, Parra ER, Canzian M,
Capelozzi VL. Post-mortem histological
pulmonary analysis in patients with HIV/AIDS.
Clinics (Sao Paulo) 2008; 63: 497-502.

Tabib A, Leroux C, Mornex JF, Loire R.
Accelerated coronary atherosclerosis and arterio-
sclerosis in young human-immunodeficiency-
virus-positive patients. Coron Artery Dis 2000;
11: 41-6.

J Med Assoc Thai Vol. 95 No. 8 2012



a a dglj J = o = a a ] d’
wensammwvedmsaavelsatead: Anmanmsvugasanaaeinlsawgriandegiuninig
lunganw semalng

=) dy Q’ = aQ 4( =) Q( =)
ey (Weaity, maam gmﬂnfm, ains Asaus, INA1 JANYY

[

s A = a a & 7 o =
Jngilszasd: (efAnymensannvesmsanelsaeadoinmasugasanaa
% ad Y= a |4 o LA A o 4’ ] aa a aa
Jaauasz35ms: laAnyuFanssanndoundinng1enumssugasananTIuIL 7,387 518 MMguA0Y MmATsINeI5Ine
] 4
AZUNNEMAan3 I5ane1L1aT1I5 A send el w.a. 2543 89 w.a. 2553 finsiawumsanvelsaeadoiuiu 335 1y
4 ]
lngtuunanudiniusveamsangelsaendivong, a1y, auvamsnie, waamsalnIMe UasWeIZANINAATIINY
Tﬂﬂ?ﬁ)”ﬂ”ﬂﬁ@'m)"munﬁmwmﬁﬂmw;ﬂu 5 ngu @il (1) wuswAvlpdndeda g (2) wusaudulsauze (3) wusuniy
Iadu g (4) wuswavua1zau 9 (5) Wwunwersanmmwanizla g
NaMIANYI: NINMINATIZANATUGATANAATINIIETAY MATYINEITING] ANzUNNgAEn [7aNe1L1aT1115UA
onid w.a. 2543 @9 w.a. 2553 F1uau 7,387 519 wuhdgidesianasiudeany anti-HIV 335 118 Amdluiagas
¥
4.5 lagnwvadagegalull w.a. 2544 Sevas 10 udidey 9 anaumdesosas 1.8 il w.a. 2553 lusmauiniugne
268 718 uazgmd 67 319 dnnam wemg = 4:1 o1gsznin 3 o dv 87 1 erewnde 37.9 U wudniluwin
ndeorgvioona1 10 I Wil wa 2543 a9 wa. 2547 o 10 919 wgamsaimsmedaulng/iduuvusssuniade
a aa a aa a a o % 4 ’ o s o ¥ ad 1 o
@erInanlin devinlagAnsssuyia 1w 55 519 (Gewas 16.4) laun msshdime, avame, anmie I5aeme
4, J - & ve v, - 4 o
mmuvesne uviuae annasIsnumsaniye HIV lammsmansugas 67 5o uazlagwunnensaniminsianuily
4 4 14 1 I I3
5 ngu ddil (1) wuswrvlspdne 38 519 (Seeax 56.7) Ladawennwuiniignne julsaten Fawwney 1 1u 3
}4 ’
(Go9az 28.4) lsadmdeau 9 laun tlaadniay, cryptococcosis, histoplasmosis, toxoplasmosis uas salmonellosis,
(2) wuswrAulsanzi594 10 (Fesaz 6.0) laglsanzi5anny laun Kaposi’s sarcoma, acute lymphoblastic leukemia
uaz squamous cell carcinoma, (3) wusarulsadu 9 2 11e (3o 3.0) 19U coronary atherosclerosis, (4) WUFINAY
ma:é’uq 12 719 (3egas 17.9) 1%u fatty change of liver, pulmonary edema, splenomegaly uas (5) luny
a ~ ' o a & o e 7 o a & 4 o ' a '
wersamwilawzanN g 11 91g (Geeas 16.4) lspaayenwysunvlsaeadinwymsamyesiuiuminnal 1 vila (vu
. P
wyimlsaensiudumsanises iusu
a 4’ I e P s o o ' ;A a 4 o «s & a
agil: wersamwinwusndvmsaadelsaend nuldvesluudazngune msaadeinliatlen muiuuzi5ivia
.y ~ ] ] A . . = A < J
Kaposi’s sarcoma 3awysiuagAa coronary atherosclerosis uas fatty change of liver (iunnzau 9 Nwusu
veeiiga TawersanminwuiadigAusieauan g valuuazaaszna Tnemmzinbaleanyligegadsiosas 28.4
= ' o a & s ' ) o . & 7 a
uazmnmsanymyTeanimsamvelsaeadanadluya 10 Tvaa mhezazneuainadnsovelasemslsaondunana

¥
v

d’ 4 o R Y . . I U 4’ =<
nlalimssngihedieen antiretroviral uagidaiiosauaafogii

J Med Assoc Thai Vol. 95 No. 8 2012 1065



