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Case Report

A Rare Side Effect of IVIG: Diarrhea
IVIG Tedavisinin Nadir Bir Yan Etkisi: ishal
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ABSTRACT

Intravenous immunoglobulin (IVIG), which is primarily immunoglobulin G (IgG), is used in the treatment of many diseases. While it is ge-
nerally well tolerated, some adverse effects may be seen in different systems during IVIG treatment. The adverse effects of IVIG infusion
are typically mild and related to the infusion rate. The formation of the immunoglobulin aggregates that lead to the activation of the
complement system can be prevented by decreasing the infusion rate, and mild adverse effects may be overcome. In rare cases, however,
severe life-threatening adverse effects may develop, such as anaphylaxis, cardiac dysrhythmia, bronchospasm, changes in consciousness,
aseptic meningitis, colitis and thromboembolism. We report here on a case diagnosed as unclassified antibody deficiency that developed
a clinical picture of “diarrhea” due to IVIG treatment. The treatment was switched to the subcutaneous application (SClg), and diarrhea
was prevented.
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OZET

Oncelikle immiinoglobulin G (IgG) olan intravendz immiinoglobulin (IViG), bircok hastaligin tedavisinde kullanilmaktadir. Genellikle iyi to-
lere edilse de iViG tedavisi sirasinda farkli sistemlerde bazi yan etkiler gériilebilmektedir. intravenéz immiinglobulin infiizyonunun yan et-
kileri tipik olarak hafiftir ve infiizyon hiziile iliskilidir. infiizyon hizi azaltilarak kompleman sisteminin aktivasyonuna yol acan immiinoglo-
bulin agregatlarinin olusumu 6nlenebilir ve hafif yan etkiler giderilebilir. Ancak nadir durumlarda anafilaksi, kardiyak aritmi, bronkos-
pazm, bilin¢ degisiklikleri, aseptik menenijit, kolit ve tromboembolizm gibi hayati tehdit eden ciddi yan etkiler gelisebilir. Burada siniflan-
dinlmamis antikor eksikligi tanisina yénelik IVIG tedavisi alan ve yan etki olarak “ishal” tablosu gelisen; sonrasinda ise tedavide subkutan
immunglobolin uygulamasina (SClg) gegilerek ishal tablosu 6nlenen bir olguyu sunuyoruz.
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INTRODUCTION

Intravenous immunoglobulin (IVIG) was licensed in
1981 for the treatment of primary antibody deficiencies
and has been used in the treatment of many diseases
over the last 40 years (1,2). Standard IVIG preparations
are obtained from 5000-10000 donor plasma and conta-
in a variety of antibodies that are formed by the donors
due to natural infections and immunization (2). Immu-
noglobulin G (Ig G) is the main compound, although it
may contain a modest amount of immunoglobulin A
(IgA) and different stabilizers (Maltose, sucrose, gluco-
se, proline and glycine) (1). Intravenous immunoglobu-
lin is generally well tolerated, although adverse effects
can be seen in rare cases that are typically mild - most
frequently fever, shivering, fatigue, headache, myalgia
and arthralgia. A temporary decrease in the infusion
rate or pausing the infusion for 15-30 minutes is gene-
rally enough to end the adverse effects (3,4). Among the
intermediate adverse effects are headache, dyspnea,
vomiting and chest pain, while severe adverse effects,
such as anaphylaxis, cardiac dysrhythmia, bronchos-
pasm, changes in consciousness, aseptic meningitis,
colitis and thromboembolism, have been reported (3).
Adverse effects are classified as “immediate reaction,’
“delayed reaction” and “late reaction” according to the
manifestation of symptoms, such as within the first six
hours, after six hours to one week, and after one week,
respectively (3). The most common late adverse effect
is headache, while rare late adverse effects include
transfusion-related acute lung damage, colitis, derma-
tological adverse effects and infectious diseases. Late
adverse effects due to IVIG treatment are generally sys-
temic and may manifest weeks or even months after
the infusion (2, 3).

The risk factors of the patient should be evaluated
early in the course, and the administration of the infusi-
on at a slower rate, depending on the adverse effect,
and planning premedication may prevent their deve-
lopment. Switching the application site from intraveno-
us to subcutaneous may decrease these negative ef-
fects to a minimum when especially systemic adverse
effects are encountered. We report here on a case diag-
nosed with non-specified antibody deficiency that de-
veloped a clinical picture of “diarrhea” due to IVIG tre-
atment. The treatment was switched to the subcutane-
ous application (SClg), and diarrhea was prevented.
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Case Report

A 7-year-old male patient was being followed-up at
the pediatric immunology outpatient clinic for three
years for unclassified antibody deficiency. The case,
whose parents were healthy, was diagnosed with pri-
mary immune deficiency (PID) while being evaluated
for frequent lower respiratory tract infections. A physi-
cal examination of the patient revealed a body weight
in the 3-10 percentile and height in the 25-50 percenti-
le and was otherwise unremarkable aside from pectus
carinatum. Genetic analysis was performed but reve-
aled no mutation. The laboratory findings of the patient
are presented in Table 1. A significant reduction in the
frequency of infections was seen in the patient, who
had been receiving IVIG for the last three years. While
there were no adverse effects in the first year of the tre-
atment, diarrhea with more than 10 excessively watery
stools, starting 24 hours after IVIG treatment and lasting
for 10 days, was observed after the first year. No patho-
logical finding was noted in the stool examinations per-
formed to evaluate diarrhea, which resulted in isonatre-
mic severe dehydration and required hospital admissi-
on. A total of seven clinical pictures of diarrhea were
seen in the case, all of which developed after IVIG infu-
sion. Invariably, the start time of the diarrhea was hour
24 after the completion of the IVIG infusion and was ob-
served to last for almost 10 days each time. Detailed
stool microscopy, stool cultures and acute phase reac-
tants were studied during each hospital admission, and
all were negative and within the normal ranges. Infecti-
on markers were negative. The treatment was changed
to preparation with a different stabilizer with a decre-
ased infusion rate and the administration of anti-inf-
lammatory premedication. However, the picture of di-
arrhea could not be prevented. Intravenous immunog-
lobulin preparations causing diarrhea in our patient are
listed in Table 2. Subsequently, the total dose of IVIG
was divided into four doses to be administered subcu-
taneously in four weekly administrations. The patient
was monitored for 48 hours after the subcutaneous
application of the drug. No reactions were seen after
the SClg application. After weekly SClg treatment for
three months, treatment was converted to recombinant
human hyaluronidase-facilitated subcutaneous immu-
noglobulin (fSCIg) treatment. The patient has been fol-
lowed-up on the fSClg treatment for the last six
months. The severe diarrhea picture was controlled
first by SCIg and followed by fSCIg with no additional
adverse effects. The consent of the patient’s parents
was obtained for this study.
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Table 1. Laboratory findings

Parameters Patient AT ERTEIRS
for age

Complete blood count
White blood cells, cells/ml 9140 6000-17500
Neutrophils, cells/ml 3910 1500-8500
Lymphocytes, cells/ml 3890 2300-5600
Pre-infusion immunoglobulin
;’a(';“es dl 327 715+181
Ig N mg ! 98,8 47.72418.33
AN 39.5 94.41+40.34
'gM, mg/dl 17 0-100
IgE, ku/L )
Immunoglobulin values*
1gG, mg/dl* 813 715+181
IgA, mg/dl 150 47.72+18.33
IgM, mg/dl 40 94.41+40.34
IgE, ku/L 1.7 0-100
Lymphocyte subsets
CD3+ Cells, cells/ml (% of 2917/mm3
lymphocyte) (75%)
CD4+ Cells, cells/ml (% of 1556/mm3 1400-4500
lymphocyte) (40%) 700-2000
CD8+ Cells, cells/ml (% of 1361/mm3

500-1400
lymphocyte) (35%) 400-1500
CD19+ Cells, cells/ml (% of 778/mm3 100-700
lymphocyte) (20%)
NK Cells, cells/ml (% of 195/mm3
lymphocyte) (5%)
Spesific antibodies
Anti Hbs IgG Negative
C3 110 mg/dl 73-180
C4 22 mg/dl 12-39

*with IVIG replacement

DISCUSSION

The frequency of adverse effects has been repor-
ted to be 1-81% in cases undergoing IVIG treatment,
although the adverse effects of IVIG infusion are typi-
cally mild and related to the rate of infusion. In rare ca-
ses, severe life-threatening adverse effects, such as
anaphylaxis, can be seen (1,2,5). Diarrhea due to IVIG
has been identified among the early adverse effects of
IVIG but has been reported only rarely and has been as-
sociated with complement activation by immunoglobu-
lin aggregates or the stabilizers in the preparation (5).
The presence of the prekallikrein activator and kallikre-
in in the immunoglobulin preparations and increased
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IL-6, TNF a and thromboxane B2 levels have also been
put forward as causes of adverse effects (1,2,5).

Table 2. Intravenous immunoglobulin preparations ca-
using diarrhea in our patient

Preparation Preparation Preparation
1 p 3
. - - %10
0, 0, )
Preparation 5%, liquid 5%, liquid lyophilized
Stabilizer D-sorbitol Maltose Glycine
Amountoflgh | 5, <200 <140
(microgram/mL)
Osmolality 325+4.8 310-380 240-300
(mOsm(kg)
Sodium content
<3.2mE [ | <30 mE L] -
(mEgq/ml) mEg/m mEg/m
pH 5.6+0.1 5.1-6.0 4.6-5.1

Premedication with antihistamines, corticostero-
ids or nonsteroidal anti-inflammatory drugs may subs-
tantially decrease the severity and incidence of the ad-
verse effects associated with IVIG, and prehydration
with normal saline has also been used to prevent ad-
verse immunoglobulin-induced effects (1). The product
was changed to a preparation containing a different
stabilizer, administered at a decreased infusion rate,
with the administration of anti-inflammatory premedi-
cation, although the picture of diarrhea could not be
prevented. Conversion to SClg from IVIG seems to be an
effective approach to decreasing immunoglobulin-in-
duced adverse effects in patients with previous experi-
ence of severe adverse effects or those who are at high
risk of development of adverse effects (1,2,6). The SClg
or fSClg treatment option can thus be chosen in cases
experiencing severe systemic adverse effects. The IVIG-
induced clinical picture of diarrhea was initially preven-
ted by SClg application and followed by fSClg treat-
ment in the case presented here. The association bet-
ween IVIG and necrotizing enterocolitis (NEC) was eva-
luated in a newborn with hemolytic anemia in a study
by Josep Figueras et al. (7). The development of NEC in
cases with severe autoimmunity on high doses of IVIG
was emphasized, which it was suggested could be dec-
reased by slow infusion. While the present case had no
autoimmunity and the IVIG dose was not high, diarrhea
development could not be prevented by slow infusion.
Based on the findings of the case presented here, it can
be stated that the clinical picture of diarrhea is not as—
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sociated with high dose, rapid infusion or autoimmu-
nity. Interestingly, IVIG has been used successfully for
treating autoimmune and inflammatory diseases as an
immunomodulator and anti-inflammatory agent, while
Rogatien et al. (8) demonstrated that IVIG regulated bo-
wel homeostasis in an animal model in which diarrhea
was developed.

In conclusion, severe adverse effects complicate
the treatment of conditions, such as PID, in which IVIG
replacement is mandatory. Diarrhea in IVIG treatment
has been reported rarely in the literature. fSClg may be
considered a safe option in cases with systemic adverse
effects, such as diarrhea since such effects are reported
less in SClg treatment.

Conflict of Interest / Cikar Catigmasi

The authors declared no conflicts of interest with respect to
authorship and/or publication of the article.

Financial Disclosure / Finansal Destek

The authors received no financial support for the research and/or
publication of this article.

20

Side Effect of IVIG: Diarrhea

REFERENCES

1. Guo Y, Tian X, Wang X, Xiao Z. Adverse Effects of Immunoglo-
bulin Therapy. Front Immunol 2018; 9: 1299.

Ibis IBP, Erdur B, Erdem SB, Karaman S, Gulez N, Genel F. Ad-
verse reactions and influencing factors in children with pri-
mary immunodeficiencies receiving intravenous immunglo-
bulin replacement. Allergol Immunopathol (Madr) 2020; 48:
738-44.

Stiehm ER. Adverse effects of human immunoglobulin the-
rapy. Transfus Med Rev 2013; 27: 171-8.

Kilic S. S. Immun Yetmezlikli Hastalarda intravendz immiing-
lobulin Tedavisi. Giincel Pediatri 2003; 1: 92-5.

Cherin P, Marie |, Michallet M, Pelus E, Dantal J, Crave JC, et al.
Management of adverse events in the treatment of patients
with immunoglobulin therapy: A review of evidence. Autoim-
mun Rev 2016; 15: 71-81.

Bonilla FA. Intravenous and subcutaneous immunoglobulin G
replacement therapy. Allergy Asthma Proc 2016; 37: 426-31.
Figueras-Aloy J, Rodriguez-Miguélez JM, Iriondo-Sanz M, Sal-
via-Roiges MD, Botet-Mussons F, Carbonell-Estrany X. Intrave-
nous immunoglobulin and necrotizing enterocolitis in new-
borns with hemolytic disease. Pediatrics 2010; 125: 139-44.
Charlet R, Sendid B, Kaveri SV, Poulain D, Bayry J, Jawhara S.
Intravenous Immunoglobulin Therapy Eliminates Candida al-
bicans and Maintains Intestinal Homeostasis in a Murine Mo-
del of Dextran Sulfate Sodium-Induced Colitis. Int J Mol Sci
2019; 20 (6).



