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Effect of concomitant HIV infection on presentation and outcome
of rotawrus gastroenteritis in Malawian chlldren |
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Summary

Background Rotaviruses renresent impbrtant causes of severe
diarrhoea in early childhood. We examined the effect of iV
infection on' the presentation and outcome of rotavirus
gastroenteritis in Malawian children. '

Methods Children younger than 5 years who were treated for
acute gastroenteritis at the Queen Elizabeth Central Hospital in
Blantyre from July, 1997, to June, 1999, were enrolleq.
Children with rotavirus diarrhoea, with and without HIV
infection, were followed up for up to 4 weeks after hospital
discharge. Rolavirus disease severity (assessed with a 2u-
roint score), duration of rotavirus shedding, and seroresponse
to rotavirus were compared between HiV-infected and Hiv-
Lninfected children.

Findings 736 inpatients (median age 8 months, 271 {34%] of
vihom were HiV-Linfected) and 400 oulpatients (median age
S months, 65 [16%] of whom were HiV-Infected) were enolled.
Potavirus was deiected less frequently among HIV-infectad
children (102 iof 336 [30%]) than among HIV-uninfecied
children (348 of 850 [41%], (relative risk O-71 {35% CI
0-53-0-87], p=0-0007}, There were no differences in rotavirus
disease severity for hospitalised children with and without HIV
in“ection, but HiV-infected children were more likely to die
during follow-up (11/50 [22%]) than HiV-uninfected children
{U/61, P<0-0071). Of 29 HIV-infected and 45 HiV-uninfected
children who completed follow-up, six (21%) HiV-infected
children shed rotavirus, compared with two (4%) HIV-uninfected
ohildren (4-66 [1-01-21-51}, p=0-05), but shedding was "t
associated with diarthoea, Three-quarters of children exhibi =d
a fourfold rise of serum 1gG or IgA to rolavirus, which did not
vary by HIV status.

interpretation. Malawian children with  concomitant  HiV

fection resolved acute rotavirus infections. Rotavirus vaccine
safely and immunogenicily in HiV-infected infants should now
so determingd.
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- outcomes of mmvnm mtectxon in more-developed and lesq— i

\
Intzoduction . ,i »
Rotaviruses are the main cause of severe, dehydrating
diarthoea in infants and young children throughout the "
world,! By contmét with more-developed counmes, in U
which rotavirus catses few deaths (<40 per, year in rhc‘
USA),? an estimatefl 500 000 to 870 000 dedths annually
are caused by rotavirus infection in (&g~ deveioped
countries.™ Consequently, the development, testing, and !| 1
introduction of rOtavm/s vaccines is ‘a public- he'lltlu
priority.* Barly rotavirus vaccines seemed to be less effective | i
in tropical settings, {but newer vaccines have shown similat | [‘
levels of protection (80-100%) against the most severe(‘
developed countries.® "
Infection with HIV is common among children in mamyl
countries in sub-Saharan Africa, and diarrhoeal disease is a I
leading cause of illness and death in HIV-infected children |
in these areas.* Although co-infections with rotavirus 'lr)dl

“HIV have been identified in HIV-endemic .areas,' no{‘

studies  have  described  the outcome of rotavirus |
gastroenteritis  in. HIV-infected children. Rotavirus |
infections in other groups of n'nmunocomplommec ‘

children (eg, infants with congenital 1mmunodeﬁmency

i

~syndromes) can result in severe, protracted, life- threatenmg ]

diarrhoea, with faecal virus excretion persisting for many
months," and extraintestinal rotavirus infecctions have beén |
reported in immunddeficient children.' |
Most rotavirus vaccines in developmeit include live; |
arai, attenuated strains,! and concern exists rcgazding;ﬁ
their use in intants who might be immunocompromised,. |
Specifically, the US Centers for Disease Control and |
Prevention’s  Advisory Committee on  Immunization |
Practices recomimended that the (now suspended),!
tetravalent rhesus-huma:t reasgortant rotavirus vaccine
should not be given to infants born to HIV-infected
mothers (unless HIV infection in the infant has been
excluded), and suggested further research in this areal®
Understanding  the behaviour of natural romvxrus |
infections in HIV-infected children is an important ﬁrqt
step in this process. We therefore undertook a 2- yc'\r!
study of rotavirus infections in Blantyre, Malawi, where |
mother-to-infant ‘transmission  of HIV  contributes
substantially to high levels of early childhood mortality.!*
The objectives of this study were to exurmime-the effectdf |
host HIV infectiof on the severity of rotavirus diseasé, |
and on the duration of faccal shedding of rotavirus ana I
the serum inunune response to rotavirus infection. \‘(/e -
wished to test the hypothesis that concornitant HIV |
infection increases the severity of rotavirus disease and.
delays the faecal clearance of rotavires and diminishes the
serum immunc I'SSPOHSC. |
P

Mathods

Participants

The study was mel(.’d out from July 1, 1997, to June 30,
1999, at  the Queen  Blizabeth  Central  Hospital
(QECH), Blantyré, Blantyre is the fargest city in the
Southern Region of Malawi, and has a population of about
one million,
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outcome over time and in different geographic regions.

Second, «» reliable culture method for P carim, and o
subsequent in-vitro model for assessment cf doug
susceptibility needs to be developed. Thirsy our

speculation of another mutation, in combinatizn with
the known DHPS mutations that might confer chiuic: 1|1y

significant drug resistance, suggests that muta:ions
should be sought in. other gene targets,. Mourth,
assessinent of drug resistance in P ocarinii will be

facilitated by development of standardised definitions of

treatment outcaome, Finally, a larger, multicentre study

that dncludes 2o more comprehensive. genotypic
I . . - . ‘e v o
characterisation of P carinii is needed to- furcther

elucidate the association between mutations and clinical
outcome.

Qur results suggest that patents infected with mu tant
I carinti can be successfully treated with co-trimuerazcle.

Since . presence of DHPS mutations in -patienis with
P carpmii pneumonia does not always correlate with
response Lo different treaunents, the possibility (or gven .

presence) of a DFPS mutation should be only cone of
seve al criteria used in guiding the choice of ininal “lrug
treatimen: of 7 carinii pneurnonia in  patienis  with
FIIV -1,
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1188 children with
gastroenteritis
enrolled

736 did not have

[

rotavirus
Infectio

-

¥

102 positive for

rotavirus and

348 positive for
rotavirus but

HIV not HvV
|| 257 not eligible
far follow-un
v v
102 eligible Tor 91 eligible for
follow-up follow-up
17 refusdd 22 refused
foltow:tip 4 > follow-up
8 died ! 8 died
27 not followed
up for other
reasons?
47 Y

{5”0 followed up J [,,51 followed Up J

4 jost 1o B 11 lostto
follow-up follow-up
11 died none of
whom dic¢
hd . Y -
35 completed 50 completed
follow-up follow-up
6 npoorty timed 5 poorly timed
samplest [ samplest
Y b

- 29 inchuded in
fina) analys

is

45 included in
final analysis

Progress of children who entered follow-up phase of study
*Either breayse of temporary uaavailabllity of CD4 testing facilities, ¢r
because of an equivocal HIV-positive result on initiaf rapid screen. {Acute
serum sample taken >1 week after nnset of iliness.

follow-up (ﬁgurq), a greater proportion of HIV-infected

proportion of children who scroconverted did not vary by

~shown). . - I

4 i
Discussion ! |
In this 2-year: hospital-based study of rotavitus

. "
o
tegative group (11 of 50 [22%) vs 0 of 61, p<0-0001)]
Death after hospital discharge was often preceded. by
fever, respiratory’'symptoms, diarrhoea, and poor t"cedxqg
Acute (enrolment) CD4 counts were significantly lowey
among HIV-infected children who died durmg follow-ur
(median 285/ul, [range 33-677)) than in those whe
completed follow-up (830/L [39-2273], p=0-005).

© Of the 74 children who completed at least 3 weeks o

hospital discharge (table 3). Overall, 56 (76%) childre
had a four-fold rise in cither IgG or IgA against rotavicus
between acute and convalescent serum samples, The

children than HIV-negative children shed virus afca:{

HIV status, and there was no difference be iween the ratio
of acute to convilescent titres: between HIV-infected and
HIV-uninfected children (table 3). There was 1u
difference in the fates of shedding or seroresponse by ni;c,
sex, WAZ score; CD4 count, CD8 count, C D/&/(‘DR
ratio, scverity of iliness, or rotavirus strain type (data um

gastroenteritis, we found that rotavirus was less commoﬁlV
identified among HIV-infected children than among HIV~
negative children. In those with HIV infection, thd
contribution of rétavirus might have been diluted by the
effect of other cmeropathogen%—eg) parasites, b'\ctexm,

and  perhaps viruses such as astroviruses and
picobirnaviruses, © which  have been associated with
diarthoea in HIV-infected adults.” Although infection

with HIV did not result in a younger age of presentation
with rotavirus diarthoea, more than a third of cases overall
were idencified i children younger than 6 months, These
data suggest that future rotavirus vaccine progtammes n
Malawi will need to provide adequate protection in this
youngest age group.

We were unable to find significant differences in the
clinical  severity- of rotavirus  diarrhoen  between
hospitalised children with and without HIV infection.
However, significantly more deaths occurred during
follow-up after hospital discharge among HIV-infected
children than among HIV-negative children, and death
was related to 10\? CD4 count on presentation. Since the

»

HIV posltive‘(n:29) HIV negatlve (n*4 ) Relative risk (95% C1) n :
Demographies ! i
Male sex 14 (48%) 28 (62%) 0-71(0-40-1-25) 0-24 4
Age (months)* 6 {1-15) 7(2-22) ; . 0-35 .
Aga -6 months 12 (41%: 12 (27%) i 155 (0-81.-2.97) 019 4
CD4 counts ; : ‘;
S1Cha/plr 768 (39-2273): n=18 1039 (28-2032); n=30 . 061 'i
S1CD4 <500/l 6718 (Z4%, 8/30{27%) 125 (0-52-3-02) 063
52 CDA/nl 1038 {133- 3026); n=20 1716 (417-5200)! n=33 . 0D-002 ‘
52 CD4 <500/t 6/20 (112%) 1/33 (3%) | 990 (1.28-76-36) 0-005
Shedding by wask .
1 2729 (7H) 1744 (2%) ; 303 (0-29-30-95) 0-56
2 3/28 (11%) 0742 : . 0-06
3 2/27 (7%) L/ a4 (2% 326 {0-31-34.25) 065
4 0/29 ND : . . !
Any G/29 (2.1 ‘- A4G6 (1.01-21-51) 0.0 [t
S - - L ] 1 .
Serorasponses (units)
S2/51 16 7 8.0 53-0 v ) . 0-37
52/51 1gA 35 A5 Y . 043 ]
four-fold 171G : H( 594) 26 (58%) 078 {0-48-1.25) 028 |
aurfold IgA 2(76%) 29 (BA™) 118 {0-87-1-59) 0-30 .
~four-fold (gG or 1A ’2 (7G7%) 34 (T6%) LO0 (0 77-1-31) 0.98 ‘
S oame sanph D0 cors sheseent samipie, HD cpo !)”]’:,,mmm’ *Madian aonde. i
b 2 Damparison by HIV status of children who completed foliow-up ¥
|
e R - , b
T T e S 19,2000 : xfﬁ 3
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precise causes of death in these children were unknoewn,
whether thre higher smaortality in the HIV-infected eroup
was caused by rotavirus or by an underlying HIV-discase
15 unclear. To this regard, the effect of natural ronisiras
infecton on HIV replication remains to be addressed, A
higher proportion of INIV-infected than HIV-unirccted
chifdren were malnaurished in this study, and thoe s
some evidence of grenter rotavirus disease severity atnong
malnourished children.® FHowever, after controlling for
age and HIV status, we found no elfect of the WAZ score
on the severity of rotavirus diarrhoea,

HIV-infected children were more likely than HIV-
negative children to shed rotavirus during follow-un, but
in none of these children was this associated with
diarrhoea, and the chinical significance of this finding is
questioniable,  Moreover, three-quarters of children
showed: a four-fold seroresponse to rotavirus after acute
infection, and response rates did not differ by HIV sratus.
The host lactors necessary for rotavirus clearance in
humans, are unknown, but in mice, cell-mediated and
humovral immune mechanisms have a role in the
resolua ion of ratavirus infection. ™ Presumably,-ar jcast
one ol these mechanisms is sufficiently conserved in ‘he
small intestinal mucosa of HIV-infected children to

enable virus clearance, despite systemic evidence of

inumunodeficiency.

We found that children infected with P[6],G8 strains
were sijihificﬂhtlyv vounger than those infected with nrher
conumofily  identified  strains.  Unusual VP4 types
(especally type P[6]) are well described in association
with sviiptomiess rotavirus infections of neonates,’ and a
higher prevalence among older children ol serotype G9
rotaviruses has been reported from the UK.2* A possible
explanation for the strain-specific age differences seen in
this study could be that P{6],G8 strains have only recently
been introduced intc the human population in: Maiawi,
and a lack of passively acquired neutralising me ernal
antibody to the VP7 and VP4 proteins of this strain might
render young infants more susceptible to infection. In
hospitalised children, from whom prospective clinicai data
were collected, we found that the severity score did not

differ by strain type. Although convincing evidence is

lacking that severity of diarrhoeal illness varies by strain, a
study from Bangladesh found that rotavirus serotypes (G2
and (33 were associated with the most severe dehydracion,
but this, finding did not seem to be ol major clinical
importance.” : ;

The findings of this study, taken together with those
of smaller cross-sectional”™ and longitudinal™ ™ stedizs,
suggest that rdiavirus is not an opportunistic pathogen
in children with HIV infection. Fowever, despice
the Jarge number of children  screened, only a
small wnnber of individuals completed follow-up, and
the pcwer of this study to detect small differences in
the duration of rotavirus shedding and s¢rorespornse oy
HIV status is therefcre limited. Although we canizot
excludz the possibility of selection bias resulting from the
high loss to follow-up through death and defaulr; the
demographic characteristics of children who were lust o
follow-up did not differ from those wha completed the
study. Finally, since we did not attemapt to detec viral
RNA Ly RT-PCR, we have probably underestimated the
rate and duration of rotavirus shedding. By RT-PCR,
Richardson and colleaguces' showed that 30% of healihy
children admitted  to hospital with severe  rotaveirus
dinrrlioen cxerete vimms in stoot {or owore than 20 days
2y onser of dinrriveea (up tao s masiimonme of 57 g
sebich e cht e esaetanedd with svimptoms ot aaidd
dinrhoer ' ’
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among HIV-infected children, who were able to clinica !3,]
resolve rowavirgs infdction irrespective of their immupe
status, and could gnount a seroresponse similar to children
without HIV infectien. The finding of more frequent
deaths among HIV-infected children during short»tcum}
follow-up after rotavirus infection requires further study,)
including assessment of the effect of rotavirus on HIV
ceplication., The observation of (clinically inapparent)
profonged shedding in some HiV-infected children alko
merits further investigation, and would be best addressed
in a large, longitudinal study with long-term follow-u
Finally, this work should now encourage gareful studicd lof
the safesy and immunogenicity of rotavirus vaccines fin
HIV-infucted infants, The possible effdct of rotavidus
vaccine on host HIV disease needs assessment, and the
possibility of prolonged excretion of vaccine virus should
e considered. Such srudies would represent a significang
advance towards the goal of reducing childhood mortality
from rotavirus across Africa, through the routine rotavirue
vaccination of infants. ™" .

In conclusion, rotavirus was detected less frequuntly
n, queny
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Uses of error: ignoring the obwous
Over 40 years ago, as a young registrar, I looked after tbe third child in a young
family. The firstborn had died in the university paediatric hospital in Athens, in July,
with a diagnosis of encephalitis at the age of 12 months. The second child had died,
in June, at the age of 3 months with pneumonia, in a private paediatric ctinic. This i
two-month-old baby was developing normally, but the patents were understandahly i
anxious about her. When she was ¢ months old her father told me that when he ate -
w tinned sardines the child fiked to lick the cans. I told him to discourage her from i

doing this. I didn’t hear anything more until T saw her at 14 months of age when she §

was admirted to the children’s hospital in Athens with vomiting and prostration. She Lo

was hyponatraemic and hypez doraemic, but her full blood count, thyroid

hormones, urinary steroids, an:! p.lasma cortisone were all normal, I considered that
she had an clectrolyte disturbance of unknown cause and prescribed one gram of
salt daily during the summer imnonths. !

The following summer, she started vomiting and col[ap@ed again. She was
admitted to hospital and when we finished inserting an irftravenous drip, the nurse
kissed the child to calm her. She told me that the child’s sweat was salty. A sweat
test was abnormally high in chlorine (130 meq/L). The child transferred to the cystic . y
fibrosis clinic, and appropriate treatment and family cbunselling started. 1 had i
. ignored three important facts: )nu all three siblings became ill during the summer, i
two, the infant suffered from sult insufficiency (she licked ‘{"ll’dl?t cans), and three, .
scrum chlorine and calcium were low. These errors are ao impdetant reminder that
cystic fibrosis may present in bt climates as heat exhaustion,

P D Lapatsanis
University of loannina Medical School, Cenartment of Child Health, loannina 45110, Greece
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Flash pulmonary oedema
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Fiona Walker, David A Wallker, Mick Niefsen

A B8-year-old o was admitted with boack pain and
vouniting. e had o history of anging, hypertension, rignt
ol artdry stenosis, and an elective abdominal aore
ancuryserepair in 1997, Three weeks before admission, b
had  wrdergone  coronary  angiograpby  following i
uncompticated inferior myocardial infarct. Angiography had
shown coinplete occlusion of the-right coronary artery, &
normal lefy coronary ajtery, and an estimated left ventricudal
sjection fraction of 50% with a left ventricular end diastoiic
pressure of 8 mun Hg, At the time of his infarct his renal
function was impaired, but comparable to that recorded in
1997 (ured 18 mmol/L, creatinine 187 pumol/L). His renal
function  deteriorated  wansiently  following  angiography
(urea 32 tmnol/L, creatinine 546 pwmol/L) but improved
after 48 hours of intravenous fluids (urea 25 mmol/L,
crentinine 426 oLy, He was then discharged «nd
caipatieni ollow-up wis wranged. On this admission he
was umwell and olipuric. Tis renal function had deteriors ted
substantially xvi\h‘p urea of 36 mmoVl., and creatinine o
958 umol/L. THe was tkong furosemide 40 mg daily, aspirin
75 mg ddily, diliazem 180 mg twice daily, isosorbide
monouitrate S0 mg daily, ramipril 5 mg datly, and calcivm
polvstyrend sulfonate. e was wansferred to intensive care
for  hacmofiltration  and  diltiazem and  ramipril  were
discontinuéd. Soon afier transfer he became hypoxic and
was intubated and ventilated. He had widespread expiratory
wheezes on auscultation and chest radiograph showed
bilateral interstitial shadowing. He improved rapidly and
was extubate:] within 24 h, but only 12 h later he was re-
intubated following another acute desaturation. Two
wirther episodes occurred, each resolving spontaneously and
o1 the fourth re-intubarion, a pulmonary artery catheter was
neerted. His pulse rate was 100 bpm, systemic arterial
Pr2ssure 190/110 mr g, venous pressure [© mm Hg,
pulmonary: artery pressute 70/40 mm Hg, and pulmonzry
capitlary svedgs pressure 25 mm Hg. No new abnormalitics
were detected on electrocardiography  and  vransthoracic
cchocardiography.

As the patient had good leflt ventricular function, ve
considered .a renovascular aetiology for his episodes of
pulmonary oedema. Renal arteriography showed a gevere
right renal artery stenosis with a trans-stenotic gradient of
t0 mm Hg (figure). Percutaneous balloon angioplasty
(WTCA) was done, with a good angiographic result,
eliminating  the  trans-stenotic  pressure gradient. He
remained stable for the next 48 h with no further episodes ~f
zonte pulmonary vedems and was then transferred to the
regional renal unit for haemodialysis.

3

Renal artery stenosis is a rare cause of acute pulmon:ary
ocdemna, So-called “flash” pulmonary oedema ¢in indicuic
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Renal arteriograph showlag right renal artery stenosis

the presen.e of unilateral or bilateral obstructive renal
arteriosclercsis.!  Most  patients  have  co-morbid
cardiovascuiar disease and a renovascular aetiology is
overlooked.? Flash pulmonary oedema is typically sudden in
onset, with signs’ and symptoms of acute pulmonary
oedzma, and acute systemic hypertension. Stable
haemodynainics and respiratory  function often return
within hours without specific treatment. There is usually a

degree of renal impairment and a history of hypertension.’ A

haemodynamicailv-significant unilateral stenosis increases
renin secretion from the juxtaglomerular appararus, causing
sodium and water retention by the ipsilateral kidney, A
normal contralateral kidney suppresses ifs renin secretion
and a naturiesis occurs, restoring intravascular volume. 1If
there is bilateral renal artery stenosis, or an abnormual
contralateral kidney this does not happen and volume
overloading can occur.® Renal artery stenosis can be treated
by PTCA o1 surgical revascularisation.’?
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