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Abstract — The case definition for the syndrome of idiopathic
CD4+ T-kmphocytopenia (ICL) includes a heterogencity of
disorders, As yet there have been very few published reports of
children whe meet the WHOICDC criteriu amid it iy unclear
whether ICL iy an acquired or inherited diserder. Children
referred to a paediatric immunedeficiency unit between 1991 and
1993 for investigation of immunodeficiency were included if they
met the above criterin, Six wunrelated children from various
locations in the Persian Gulf region met the criteria for ICL. The
parents of all six patients were related. These patients emphasise
the keterogeneity of the syndrome and that low CD4+ counts may
be present in early childfivod. In view of the carly onset of
swmptoms ICL may be congenital in some patients. parentul
comsanguinuity  sugpests an  autosemal  recessive mode  of
inkeritance.
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INTRODUCTION

The human immunodeficiency virus (HIV) infects
and depletes CD4+ T-lymphocytes and is the major
infective  cause  of  sceondary  immunodeficiency.
Increasing numbers of adufts are being reported with
CD4+ T-lymphocytopenia but without evidence of HIV
infection (1-13). An accepted case definition for a
syndrome of idiopathic CD4+-T-lymphocytopenia (1C1.)
includes a heterogeneity of disorders (14-16). These
patients have other features characteristic of HMIV-
induced  AIDS  incuding  normal or  raised
immunoglobalin levels and many have opportunistic
infections but had becn healthy in carlier life. This
pattern is censistent with an acquired immunodeficiency
possibly as a result of infection with an unknown agent
(17}, though available evidence makes this unlikely (14).
Most reported cases of ICL have been adulls, however,
the duration of CD4+lymphocytopenia is unknown. The
very small number of children reported with 1CL may be
partially due 1o the higher normat levels of CD4+
lympohocyies in childhood making it more difficult 10
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reach the criterion of <0.3x10%L (18). Low CD4+
counts  are & feature of  several  inherited
immunodeficiencies presenting in childhood but most
have either a defined genclic cause or are accompanied
by low CD8+ and immunoglobulin levels. We identified
six children from a defined ethnic background who
fulfilled the criteria for a diagnosis of idiopathic CD4+
T-lymphocylopenia.

MATERIALS AND METHODS
Study Population

Patients were identified from children referred over a
period of two years for investigation of possibie
immunodeficiency who met the criteria for 1CL agreed
upon by the CIC and the WHO: (10}

a. persistently low CD4+ jymphocyies (<03x10°7L or <
20% of total)

b. No evidence of HIV by scrology

¢. No other known cause for the immunodeficiency

d. Presence of opportunistic infections

One patient (No.3) has been previosuly described in
another series of immunodeficient children (19).

Virological Testing

Serum samples were iested for antibodies 10 HIV
1,2 with an ELISA test (Bioelisa HIV 142, Biokit SA -
Barcelona, Spain). HIV p24 antigen in serum was tested
using the Coulter ICI} prep. HIV-1 PCR was
performed, using the Amplicor HIV-1 test kit (Roche
Diagnostic Systems.) Antibodies to HTLV-1 and 2 were
also screened for by ELISA.

Immunological Testing

For lymphoovie subpopulation analysis whole blood
was incubated  with  directly  conjugated  monoclona
antibodies; the red cells vsed with FACS lysing solution
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(both Becton Dickinson) and fluorescence measured on
a4 FACSCAN flow cytometer (Becton Dickinson).
Lymphocyte function was estimated by measurement of
stimulation index and delta DPM units in three standard
tests: Phytohacmagglutinin (PHAS) using whole blood
(PHA from Murex Diagnostics Lid), Candida and PPD
stimulation on ficall separated mononuclear cells. Serum
18G, A and M levels were determined using polyclonal
amibodies (Atlantic, Scarborough, Maine, USA) on a
centrifugal fast analyser. Serum 1gG subclasses were
measured by single radial immunodiffusion assay using
monocional antibodics obtained {from Unipath, Bedford,
UK. Serum isohaemagglutinin titres were determined by
agglutination of standard erythrocytes in saline solution
and  compared  with  published  values.  NitroBlue
Tetrazolium Test (NBT), €3, C4, and 1otal hacmolytic
complement fevels were measured by standard methods.
Adenosine Deaminase (ADA) and Purine Nucleoside
Phosphorylase  (PNP)  deficicncy  were  excluded  as
previously described (20,21).

RESULTS

Six  paticnis  were identified during the period
1991-1993, who had no evidence of previously defined
congenital immunedeficiencies, but fulfilled the criteria
for ICL.. Their demographic and clinical characteristics
are shown in Table 1. Five children were products of
first cousin marriages and the parents of the sixth child
were also related. The parents had no symptoms of
immunodeficiency but patient 3 had a sibling who had

died from infection and was reported 1o be IgA
deficient. No known HIV risk factors were present
except biood transfusions given to patients 1 and 6 but
after the onset of symploms. Five of the patients
remained clinically stable for three years on regular
immunoglobulin therapy and porphylactic antimicrobials,
but with persistently low CD4+ counts. Patient 1 had
continued infections and eventually died of liver failure
due to sclerosing cholangitis.

The results of virological studics and lymphocyte
enumeration are also shown in Table 1. No evidence of
infection with HIV 1.2 or HTLV1,2 was found. The
total lymphocyte counts were low - median 116, range
0.80-1.98x10%/L. CID4+ counts were particularly low, and
ranged from 0.07-0.27 with a median of 0.12x10%L.
CD8+ counts were normal or near normal in four
patients, but werc markedly depressed in two cases.
CD4/CDS ratios were always low and ranged from
0.17-0.78.

The rest of the immunological results are shown in
Table 2. Profifcrative responses to mitogens and antigens
were generally reduced. Serum 1gG, A, and M were
within normal limits in all cases except patient 3, who
had elevated concentrations of 1gG, and low levels of
IgA. Low levels of 1pG2 were noted in four patients and
low levels of IgG3 in three patients. 1gG  antibody
production was confounded by blood or immunoglobulin
transfusion in most patients. IgM antibody production
(isohacmagglutinin titre) was relatively well preserved.
NBT test, C3, C4, and total haemolytic complement
levels were normal.

Table 1. Clinical. Laborstory and Demographic Characteristics of Six Patients with Idiopathic C124+ T Lymphocytopenia

Paticnt Age st study! Origin'Con. HIV anubody Lymphoaytes® CD3 (T-cells} IRG gl (normat Clinicals festures
Sex Presenation  sanguinuiry HIV 1 PCR CDa*s CI) 16 (NK-cells)% IpApil. range}
P21 antipen CH&#10 /1% CDI9 (Beceits)w M gl
1 7 vears South West Negative 1+2 126 40 15.0 (5.0-16.0)  Candidiams, salmonella enteritis and
2 veurs Coast of negative 011 - 16 # 1.8 (0.5-24)  ostesmylitis, herpelic keraatilis, cozema,
ran ND 0.63-4 13 0.55 (0.5-18) chronic suppurative ofitis media,
bt cousmy maolluseum contagiosum, cryplaspandioss
sclerosing, cholasnpitis, failure o thoive,
A 17 months: Oman negative 1+2 080 1% 1.7 (30-10.4)  Candidinss, eryprosponidiosis,
4 monthy Tt cousins negative £.12-15 ) 13,43 (0.2-0.7)  disseminated BCG infection, recurrent
negative 15-19 49 .60 (0L6-213  chest infection, severs failure 10 thrve.
iF Y vears Kuwait nepative 142 106 . n 253 (5.46.0) E-coli uninary fract infections,
R oyean cousing negative 427 .28 17 (£ 41 (0.5-24)  mycobactenium fortuitam, chronic
nepaative 255 - 82 4 0.71 (0.5-1,5)  diarrhoea, severe failure 1o thrive. )
AN 15 months® Oman negatrve 142 126 - 42 10.6 (0.3.69) Candidiasis, salmonella ententis,
3 months Ist. cousins NI A0 - & 17 (X2 (0.2-07)  cryptosporidiosis, recurrent culanenus
negative 030 - 40 37 0.93 (06-21) and chest infections (bronchicctasis),
severe [ailure to thrive
=M 3 yeurs UAL negative 1+2 082 . e Tl (37-15.8)  Candidiastis, herpes, pneumodoceal sepsis,
H months Ist. cousins ND 067 - % u L7 (0.3.2) fuilure 1o thrive cryplosporidioss,
nepative 032 -39 18 0.83 (0.5-0.8) pneumocystis carinii
0N 3.5 vears: Saudi negative 142 195 - 57 4.2 (37-15.8) Recurrent salmonclla enteritis,
7 manths Arshiy negative 0180 10 1.73 (0.53-20) pseudomonias olitis, respiratory
1st. cousing NI 1.03-82 33 0.34 {(N5.20) infectons, rickets, severe failure to thrve,

X
Normal ranpe (10 ’-i,]

* Totl lymphocyies < 6 years 28 - 5.1 > 6 yeans 2.0 - 2.7
U <6 yean 1.0 - L8 > 6 yean 07 - 11
# CDB < 6 yenrs 0.8 - L5 > 6 years 0.6 - 0.9
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Table 2. Other Immunological Investigations.
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Patient  Blood group Isohacmagglutinis®  PHA Candida PPD 1gG subclasses mg/dl
{normal range)
1 B+ ve Anti A 18 SI 3.5+ 81174 5139 1 = 580 (280-900)
O 38130 & 4195 o 774 2=22 (59-151)
5=23 (38-78)
i=6 (7.5-26)
2 O+ ve Anti A 1:32 SE2z2 §17.29 S123 1 = 84 222 - 600)
Anti B 1:512 & 1509 a 10265 & 21258 2=112 {40 - 1209
3 =30 (9 - 45)
4=6 (8 - 25)
3 B+ ve Aati A 132 Not tested Not tested Nottested 1 = 290 (280 o0ty
=47 (59 - 251)
3=14 (38 - 78)
4 =17 (826)
4 AB +4 ve Not applicable S 147 51 0.06 51049 1 = 760 (231 - 599)
a3 2869 4 1346 & 2190 =88 (40 - 120)
3= 104 (7 - 45)
1= 18 (8- 24)
5 O+ ve Not done 51106 Not tested Mol tested 1 =440 (303-72%
& 6715 Z=20 (40 - 18%)
3=23 (15-37)
4 =18 (6-33)
6 A+ ove Anti B 1:2 §1557 SI 131 SL 3.0 1= 144 (303 - 729)
810672 4 65096 & 11107 223 {40 - 188)
3=12 {15-37}
4=32 {6-33)
* Normal range > 1:3 b | = d
DISCUSSION of the Persian Guif region. The predominant course was
nol one of a progressive dinical and immunological
Six children under investigation for immuno- deterioration as seen in HIV infection. Five of the
deficiency over a period of two years met the criteria for paticnts  remained  clinically  stable  on regular
ICL. The first adults with ICL were described in 1989  immunoglobulin therapy and prophylactic

{1) and the condition was the focus of much interest at

the 8th Interpational AIDS Conference in 1992,
particularly because of the possibilty of a new

immuncdeficiency virus causing the condition (14).
Though ten children were under investigation by CDC in
1993 (4) there are very few published reports of children
{22,23) who meet the CDC/WHO criteria (10). The
data reported on adults {3,13) indicates that ICL is rare,
is probably not new, is not caused by any recognised
virus and there has been no consistent isolation of novel
tranmissible agent (17). It seems to be a heterogeneous
condition (16), different to HIV disease, though some
individuals with ICL have been reported who have had
high risk exposure to HIVI (3,9) or may even have
cleared the virus after infection (24). A minority of
adults have an inherited immunodeficiency {15) and the
same is likely 1o be true for children.

All six children in this study had profound depression
of their CD4+ T-lymphocyte counts and significant
opportunistic infections. There was no evidence that a
known or unknown transmissible agent was responsible,
the cases were nol clustered, coming from different parts
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antibimicrobials and all six had persistently low but stble
CD4+ counts.

The patients did not fulfilt criteria for diagnoses of
previously defined  immunodeficiencies, e.g. common
variable  immunodeficiency  or  severe  combined
immunodeficiency. Paticnts with these fatter condiions
generally have more  profound defeas in B-cell
development and  hypogammaglobulinaemia. Most of
our paticnts had normal devels of immunoglobulin
making a diagnosis of primary immunodeficiency
unlikely. We also cxcluded ADA deficiency which has
been described as o cause of ICL in adults {13) and
PNP deliciency which causes a  syndrome  of
T-lymphocyte deficiency with preserved immunoglobutin
production in chitdren {21).

The poor proliferative responses (o mitogens and
antigens were probably a retlection of the severe CDd+
T-lymphocytopenia,  though  intrinsic  lymphoeyte
abnormalities arc also a  possibility {23). The [uG
subclass deficiencies were probubly accause of poor B
and T-cell interaction and link these patients 10 another
series of patients predominantly from the Persian Gulf
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(15). The laver group were characterised by
hypergammaglobutinacmia  that masked major
abnormalitics of IgG2 and antibody production and
patient 3 in included in both reports. Both groups of
paticis had  high levels of consanguinity, this s
suggestive that these patients suffer from one or more
recessively  inherited  congenital immunodeficiencies
affecting fymphacyte function. This is supported by the
cccurrence of a probable immunodeficiency in a sibling
of patient 3,

CD4+  T-lymphoeytes are  higher in  children
compared to  adults and individuals  with  counts
<0.3x10" because they fall ai the lower end of the
normal range should be vanishingly rate (18). Low
CD4+ counts may be a normal finding in certain ethnic
groups, however this has not bheen reported in Arab
pogulations and is nat found in most patients referred to
us {rom the Persian Gull. ICL i not confined 1o
children from Arab populations since we have identified
paticnts from urope and sub-Saharan Africa who meet
the diagnostic  criteria. Patients with  the  level of
immunodeficiency described in this report may be over
represented in referrals from abroad 10 a specialist
centre. Children with more minor  immunodeficiency
might not warrant referall, whereas those with more
severe immunodeficiency may die before transfer can be
arranged. However, ICL is probably not as rare in
children as the lack of published reports suggest, and
may  be  relatively  common  form of  primary
immunodeficiency in some ethnic groups.

It is unlikely that these patients have infections
caused by a previously described immunodeficiency virus
but  probably suffer from onc or more genetic
immunodeficiencics. The case definition for ICL was
coastructed in response 1o palients who bad  clinical
features and immunological investigations consistent with
HIV infection but were negative for all tests {or the
virus. This report emphasises that the case definition can
include children with probabic inhcerited  congenital
immunodelficiency and adds to the hetergeneity of
disorders which fall within it. It thus has kmitations as a
form of classification of immunodeficiency which s
better classified on the basis of defined molecular
defects or pathogens. [t has, however, proved useful in
focusing attention on  previously  rarcly  described
conditions of unknown pathogenesis as are seen in these
paticnis.
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