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Case report 

Hyperviscosity in HIV infected children - a potential hazard during 
intravenous immunoglobulin therapy 
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Summary. A four  year  o ld  boy  with  s y m p t o m s  o f  H I V  in- 
fect ion and  serum IgG o f  53.2 g/1 had  been t reated for 
16 mon ths  wi th  regular  infus ions  o f  in t ravenous immu-  
nog lobu l in  (IV IgG).  Dur ing  one such in fus ion  he devel- 
oped  t e m p o r a r y  neuro logica l  s y m p t o m s  and  signs sugges- 
tive o f  the  hyperviscos i ty  syndrome.  Serum relative visco-  
sity was raised at  5.0 (no rma l  range 0 . 4 2 - 2 . 7 8 ) .  Sub- 
sequent  IV IgG infus ions  given at  a slower rate have been 
wi thou t  adverse react ions.  In  a s tudy  o f  eight  H I V  infect-  
ed chi ldren inc luding the index case, and  20 chi ldren not  
infected with HIV., serum relat ive viscosi ty was signifi-  
cant ly  raised in the  H I V  infected chi ldren (19 < 0.01; stu- 
dents  t-test).  Viscosi ty cor re la ted  with  to ta l  serum IgG, 
which was raised in all H I V  infected children,  and  with  
serum IgM.  In  H I V  infected chi ldren with  very high levels 
o f  serum IgG a slow rate o f  IV IgG infus ion  should  there- 
fore be chosen  due to the poss ib i l i ty  o f  hyperviscosi ty.  
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Introduction 

In t ravenous  i m m u n o g l o b u l i n  (IV IgG)  is now used in the 
t r ea tmen t  o f  H u m a n  Immunode f i c i ency  Virus (HIV)  in- 
fected chi ldren with  recurrent  bac ter ia l  sepsis, suggestive 
o f  defective humora l  i m m u n i t y  [3,5,9,  10]. A l t h o u g h  
such chi ldren have a pa t t e rn  o f  infect ions resembling 
those  exper ienced by pa t ien ts  suffer ing f rom p r i m a r y  
h y p o g a m m a g l o b u l i n a e m i a ,  se rum levels o f  IgG, IgA and  
IgM are typ ica l ly  raised [i], and  can  be 3 or  4 t imes the 
uppe r  l imit  o f  the  n o r m a l  range. I t  has previously  been re- 
po r t ed  tha t  a po lyc lona l  h y p e r g a m m a g l o b u l i n a e m i a  may  
be associa ted  with  a raised se rum viscosi ty  in very rare 
cases [reviewed in 7], and  we repor t  on a H I V  infected 
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child in w h o m  infus ion  o f  IV IgG lead to serious symp-  
toms suggestive o f  hyperviscosi ty.  

Case report 

The patient (Case 1, Table 1) became infected with HIV after blood 
transfusions at the age of 4 months, before screening of blood for 
HIV antibody was available. He remained well until 14 months 
when he began to develop recurrent upper respiratory tract infec- 
tions, and at 21 months of age developed an immune thrombocyto- 
penic purpura (ITP) refractory to treatment with high dose IV IgG, 
and to prednisolone. At the age of 3 years 6 months, his platelet 
count had returned to normal but he continued to have recurrent 
respiratory infections, failed to thrive, and had generalized lymph- 
adenopathy and hepatosplenomegaly. The serum IgG, IgA and IgM 
levels were respectively 34.8, 2 and 2.8 g/1 (normal ranges were 
5-13, 0.47-2.63 and 0.36-1.92 g/1 respectively). HIV infection 
was then diagnosed, based on HIV antibody detection and he was 
commenced on regular infusions of IV IgG manufactured by the 
Scottish National Blood Transfusion Service [5, 6] at a dosage of 
200 mg/kg every 3 weeks, infused at 2.4 ml/kg/h at a IgG concen- 
tration of 50 g/1. This IV IgG preparation consists almost entirely 
of IgG with a normal distribution of IgG subclasses. 

Treatment with IV IgG was not associated with any adverse re- 
actions until the age of 4 yrs 10 months, when, due to an infusion 
pump malfunction, the patient received the infusion 30°70 faster 
than usual. He suddenly became confused, distressed, and was un- 
able to see. He was dysarthric before becoming totally aphasic, and 
a transient right facial palsy was noted. Pupils remained equal and 
reactive to light, eye movements remained full and no abnormality 
could be detected on ophthalmoscopy. Tone, power and reflexes re- 
mained equal and symmetrical. The IV IgG was immediately dis- 
continued and a normal saline infusion set up. After 30 minutes, 
he fell asleep. Two and a half hours later there was no residual neu- 
rological symptoms or signs. In retrospect, his parents commented 
that he had very brief episodes of confusion and drowsiness during 
previous IV IgG infusions, on one occasion waking up after a sleep 
appearing unable to speak. The effect had lasted a matter of 
minutes. 

On the day of his severe adverse reaction his serum IgG, IgA 
and IgM levels were 53.2 g/1, 1.3 g/l and 4.8 g/1 respectively. No 
paraprotein bands were found on protein electropheresis, His serum 
relative viscosity measured by capillary viscometer was 5.0 before 
and after the infusion (normal range 0.42-2.78). A computerized 
tomography scan subsequently showed no abnormality, and the pa- 
tient has had no recurrence of symptoms suggestive of hyperviscos- 
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Table 1. Serum viscosity and immunoglobulin levels of HIV infect- 
ed children 

Case CDC Serum levels g/1 Serum 
number stage IgG IgA IgM viscosity 

1 P2C 53.2 1.3 4.8 5.0 
2 P2F 29.6 3.3 2.4 3.5 
3 P2C 46.8 0.3 2.3 3.5 
4 P2A 14.8 1.6 1.1 3.0 
5 P2A 17.2 1.2 0.9 3.2 
6 P2A 18.8 0.7 1.2 3.6 
7 P2A 24.0 0.7 2.2 2.0 
8 P2D3 14.4 2.2 1.3 2.0 

ity, continuing his 3 weekly infusions at a slower rate of 1.3 ml/kg 
per h. Subsequent viscosity measurements have varied between 3.0 
and 5.0 (data not shown) and there was no difference in viscosity 
levels before and after IV IgG therapy. Immune complexes were 
also measured before and after IV IgG therapy and no change was 
observed. 

Following this incident, we studied a further 7 children (Cases 
2 -8 ,  Table l) treated with IV IgG [8], who are described elsewhere 
[5], of whom none had suffered side-effects associated with IV IgG 
infusions. We also investigated 20 other children born to HIV sero- 
positive mothers who were being followed in the Edinburgh perina- 
tal transmission study [6]. These children were presumed uninfect- 
ed, being over 18 months old, HIV antibody negative, and free 
from symptoms suggestive of HIV infection. Serum immunoglobu- 
lin levels were measured by laser nephelometry [6]. The mean 
(_+ SD) viscosity in the HIV infected group was significantly raised 
with a value of 3.2 _+ 0.96 compared with the non-HIV infected 
group (2.3 _+ 0.39; p < 0.01, student's t-test). 

The relationship between serum IgG, IgA and IgM levels and 
the serum relative viscosity was investigated in the above samples 
and additional samples collected from the HIV infected children 
and the serum relative viscosity was found to correlate both with 
IgG levels (r = 0.74, p < 0.001) and with IgM levels (r = 0.66, 
p < 0.001). There was no significant correlation between serum vis- 
cosity and IgA levels (Table 1). In other HIV infected children, 
serum viscosity was measured on stored samples taken before and 
immediately following IV IgG infusions. No rise in viscosity could 
be demonstrated in any sample. Protein electropheresis revealed no 
oligoclonal or monoclonal bands in any of the specimens tested. 

Discuss ion 

In t ravenous  i m m u n o g l o b u l i n  has been used widely  for 
the  t rea tment  o f  p r i m a r y  h y p o g a m m a g l o b u l i n a e m i a  and  
ITP. Adverse  react ions  are rare and  in mos t  cl inical  s i tua-  
t ions serum i m m u n o g l o b u l i n  levels are low or  n o r m a l  in 
the  recipients.  In  H I V  infect ion,  serum IgG levels p r io r  to 
IV IgG infus ion  are usual ly  high and p rob lems  with 
hyperviscos i ty  have on ly  once been previously  descr ibed  
in an H I V  infected adu l t  [7]. 

The  hyperviscos i ty  syndrome  has been descr ibed  in 
adul t s  with pa rap ro t e inaemias  [4] and  in pa t ien ts  wi th  
a u t o i m m u n e  and  rheumat i c  diseases, when it is a t t r ibu t -  
ed to aggregates  o f  in te rmedia te  size or  to po lyc lona l  IgG 
po lymers  [11]. A l t h o u g h  we have shown tha t  the  se rum 
viscosi ty is ra ised a long with serum i m m u n o g l o b u l i n  
levels in these children,  there  have been  no previous  re- 
por t s  o f  hyperviscos i ty  symptoms  occur ing af ter  IV IgG 
infusion.  Cl inical  mani fes ta t ions  are rare in pa t ien ts  wi th  

viscosit ies less than  4 [12]. However,  the  ' s y m p t o m a t i c  
th resho ld '  m a y  be very variable,  a l though  remain ing  con-  
s tant  for  any given pa t ien t .  In  this pa t ien t ,  the threshold  
was exceeded dur ing  one o f  the IV IgG infusions,  and  
only  the index pa t ien t  developed symptoms  dur ing  a 
rap id  infus ion  o f  IV IgG.  

Centra l  nervous  system (CNS) involvement  by H I V  as 
well as o ther  infect ions (bacter ia l ,  viral or  parasi t ic)  have 
been doc ume n te d  [2]. We could  not  def in i te ly  exclude 
CNS infect ion in our  pa t ien t  as we d id  not  have the op-  
po r tun i t y  to examine his cerebrospinal  f luid.  None the -  
less, it is poss ib le  tha t  in a H I V  infected pa t ien t  with very 
high I g G  levels, hyperv iscos i ty  might  con t r ibu te  to symp-  
toms previously  a t t r i bu ted  to CNS infect ions and  tha t  
me thods  o f  t r ea tmen t  which lower viscosi ty  may  be bene-  
ficial.  

On  the basis  o f  our  f indings,  we therefore  r e c o m m e n d  
tha t  in H I V  infected chi ldren with  very high serum i m m u -  
nog lobu l in  levels, the  cl inician is a ler ted  to the p rob lem 
of  hyperviscosi ty.  C a u t i o n  should  be  exercised in these 
c i rcumstances ,  and  a slow rate o f  in fus ion  o f  IV IgG 
chosen.  
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