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Abstract 
Adenovirus infections occur commonly in infants and children but are rarely fatal. 

Although immunosuppression has been associated recently with fatal outcome of adenovirus 
infections, reports of major morbidity or mortality caused by adenovirus infection in HIV positive 
patients are infrequent. 

This is the first report on fatal adenovirus infections in presumably HIV - positive 
infants in Thailand. Three infants, aged 4, 8 and 5 months, were hospitalized with diagnoses of 
pneumonia and ARDS, pneumonia with hepatomegaly and ARDS, and pediatric AIDS with 
pneumonia, respectively. All the infants died within a few weeks after hospitalization. Serologic 
tests revealed positive anti - HIV in all three infants. Unfortunately, no additional investigation 
for definite diagnosis of HIV infection was employed. 

Pathological findings from autopsy and post mortem needle biopsies revealed adeno­
virus pneumonia in the first two infants, and massive adenovirus infection of the liver in the 
third infant. Diagnoses were based on characteristic light microscopic pathological findings, and 
demonstration of viral particles arranged in crystalline arrays in the nucleus of the infected cells 
by electron microscopy. 

Adenovirus infection occurs in all age 
groups, with a wide spectrum of diseases, but is 
often self-limited and rarely fatal. It is common in 
preschool children, and is responsible for up to I 0 
per cent of cases of bronchiolitis and viral pneu-

moniaO). However, severe disease rarely occurs in 
immunocompetent individuals(2). Recent evidence 
indicates that immunocompromised hosts may 
have more severe adenovirus disease with fulmi­
nant or disseminated, and may be rapidly progres-
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sive and fatal. The fatal adenovirus infection has 
been reported in patients immunocompromised by 
intensive chemotherapy for malignancies, in bone 
marrow, kidney and liver transplants, primary im­
munodeficiency and severe combined immunodefi­
ciency diseases in both children and adults(3-14) . 

Adults infected with human immunodefi­
ciency virus (HIV) has been reported to carry ade­
novirus( 15, 16). However, reports of fatal adeno­
virus infection are rare. 

In Thailand, the positive isolation rate of 
adenovirus from nasopharyngeal secretion of pedia­
tric patients attending the out-patient department 
with symptoms of respiratory tract infection during 
the rainy season was 5.5 per cent for the overall 
age group, and 7.7 per cent for the age under 1.4 
years(l7,18). In other unpublished reports, the rate 
of positive virus isolation ranged from 1.5 - 3.7 
per cent in hospitalized children under the age of 
2 years with symptoms of pneumonia and bron­
chiolitis. No documented mortality resulting from 
adenovirus infection has been previously reported. 

This is the first report of morbidity and 
mortality caused by adenovirus infection among 
presumably HIV - positive infants, in Thailand. 

MATERIAL AND METHOD 
Records of 847 autopsies from 1987 to 

1994, and 116 post mortem needle biopsies from 
1991 - 1994 on infants and .children were reviewed 
for evidence of adenovirus and HIV infections. 

Fig. lA. Light microscopy of lung showing necro­
tizing bronchiolo-alveolitis with presence of 
smudge nuclei and intranuclear inclusions 
within the pneumocytes. H&E x 132 (Case 1). 

Cases with clinical diagnosis and/or patho­
logic diagnosis of extensive pueumonia and patho­
logic diagnosis suspicious of adenovirus infection, 
based on characteristic histopathological findings 
on routine light microscopic examination were 
selected and reviewed. 

Routine H & E slides from those selected 
were reviewed. Additional slides were cut when 
necessary. For identification of adenovirus, all 
available paraffin-embedded-tissue of suspicious 
cases were processed and examined under a trans­
mission electron microscope. 

Histochemistry stains for acid- fast- bacilli 
(Kinyoun's carbo! fuchsin ), fungi (Gomori 's methe­
namine silver, Periodic - acid - Schiff stain, and 
Mayer's Mucicarmine stain) and Giemsa stain were 
performed on available tissues in searching for 
possible associated infections. 

Exclusion of possible infections caused by 
cytomegalovirus, herpes simplex virus and Pneu­
mocystis carinii were also made by immunohis­
tochemistry study using paraffin - embedded -
tissues, available in some cases. 

Determination of anti - HIV using ELISA, 
gel particles agglutination (P A) test and western 
blot techniques, were performed only on some 
living patients suspicious of having HIV infection. 

Surveillance for AIDS death in infants 
has been carried out at the Institute of Pathology 
since 1990. All available samples of heart blood 
obtained from infants at autopsy were determined 
for Anti - HIV using similar techniques . 

Fig. lB. Prominent Cowdry type A intranuclear 
inclusion within the pneumocytes. H&E x 
132 (Case 1). 
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Fig. 2A. Electron micrograph of lung demonstrating 
intranuclear viral particles within the 
pneumocytes. X 12,000 (Case 1). 

Fig. 3A. Light microscopy of lung biopsy showing 
extensive bronchiolo-alveolitis, and scat­
tered cells with smudge nuclei. H&E x 132 
(Case 2). 

RESULTS 
Among the 15 infants and young children 

who had fatal adenovirus infection, there were 3 
infants who probably had evidence of HIV infec­
tion . 

The clinical information and pathological 
findings of all 3 infants are summarized in Tables 
I and 2, respectively. 

The characteristic light microscopic find­
ings of adenovirus pneumonia originally described 
by GoodpasteurC 19) are shown in Figures 1 and 3. 

J Med Assoc Thai March 1998 

Fig. 2B. Higher magnification of 2A demonstrating 
viral particles, around 70 nm in diameter, 
in crystalline arrays. X 40,000 (Case 1). 

Fig. 3B. Light microscopy of lung biopsy demon­
strating Cowdry type A intranuclear inclu­
sion within the pneumocytes. H&E x 132 
(Case 2). 

The characteristic intranuclear inclusions 
and smudge nuclei in hepatocytes are demon­
strated in Figures 5 and 7. 

The characteristic adenovirus particles of 
60-70 nm in diameter arranged in crystalline 
arrays(20,21 ) are shown in electron micrographs, 
Figures 2, 4, 6 and 8. 

DISCUSSION 
Opportunistic viral infections in persons 

with HIV infection have been well described(22-37) . 
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Fig. 4. Electron micrograph of lung biopsy demon· 
strating hexagonal viral particles, approxi· 
mately 70 nm in diameter. X 60,000 (Case 2). 

Fig. 5. Group of hepatocytes containing smudge 
nuclei and intranuclear inclusion, with fatty 
change. H&E x 132 (Case 2). 

Fig. 6. Electron micrograph of hepatocyte show· 
ing intranuclear viral particles in crystal­
line arrays. X 10,000 (Case 2). 

Fig. 7A,B. Light microscopy of liver biopsy show· 
ing Cowdry type A intranuclear inclu­
sion, and smudge nuclei, bordering 
liver necrosis. H&E x 132 (Case 3). 

Fig. 8. Electron micrograph of liver biopsy show· 
ing numerous viral particles, 70 nm in dia­
meter, in crystalline arrays. X 20,000 
(Case 3). 
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Reports of morbidity or mortality caused by adeno­
virus among this patient population are uncommon 
despite the frequent isolation of adenoviruses from 
patients with HIV infection05,16). 

Some HIV - infected adult patients with 
diarrhea have adenovirus colonic infection08-40)_ 
Adenovirus infection of the duodenal mucosa has 
been described as a cause of intractable diarrhea 
in a middle aged woman with terminal acquired 
immunodeficiency syndrome (AIDSj(41). There 
are a few reports describing the pathological fea­
tures of necrotizing adenovirus infection of the 
renal tubules in adult AIDS at tenninal stage(42,43). 

Although adenovirus is a common cause 
of pediatric respiratory illness, it has been rarely 
associated with major morbidity or mortality in 
HIV- infected children. Only a few children with 
HlV infection have been described as having 
disseminated and fatal adenovirus infection with 
striking extensive hepatic necrosis(6,44). 

All of the three present cases had clinical 
evidence of extensive pneumonia, two of them 
(Case I and Case 2) were confirmed by pathologic 
findings as having disseminated adenovirus pneu­
nwnia. Case I also had Pneumonstis carinii 
infection which is a common opportunistic infec-

J Med Assoc Thai March 1998 

tion, in the right lower lobe. In Case 2 , adenovirus 
was demonstrated in both lungs and liver. 

Because the autopsy was restricted to 
needle biopsy, lung involvement and the extent of 
dissemination could not be fully defined in Case 
3. The liver involvement with hepatic necrosis in 
Case 3 was most likely caused by viral dissemi­
nation or overwhelming infection, since adeno­
virus seems to have a predilection for hepatocytes 
in patients with some fonns of immunodeficiency 
and disseminated adenovirus infection(6, I 0.44 l. 

With the high prevalence of adenovirus 
infection in humans and increasing numbers of 
HIV infection among children via vertical trans­
mission. it is likely that cases of disseminated and 
fatal adenovirus infection will continue to be seen 
in young children. It seems not overemphasized to 
call for attention in terms of early diagnosis and 
effective therapy for this serious opportunistic in­
fection which has been proved to be rapidly fatal 
in severely immunosuppressed patients. 
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