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Severe neutropenia in a breastfed infant: a case
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Abstract: Neonatal neutropenia is regularly seen with variable etiology. We describe a breastfed
infant with maternal medication use as a probable cause of neonatal neutropenia. An 8 days old
exclusively breastfed female infant of Arab-Berber descent was referred to our hospital because
of an infection of the umbilicus. Complete blood count showed a picture of severe isolated neu-
tropenia. After initiating intravenous antibiotic treatment, the infection quickly resolved, but the
isolated neutropenia persisted. Bone marrow aspiration indicated severe congenital neutropenia.
The mother was known to have Crohn’s disease, treated with methylprednisolone and adalimumab
up to 3 months before delivery, and latent tuberculosis, for which she used isoniazid postnatally.
Breast-feeding was terminated and filgrastim was started, with an increase of the neutrophilic
count. After several weeks, filgrastim could be terminated. Bone marrow and complete blood count
were repeated and were completely normal. This case report describes a very young breastfed
female infant with severe neutropenia, causing an infection, in which maternal adalimumab use
could not be excluded as a possible cause. Maternal isoniazid use is highly unlikely.
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Introduction

Neutrophils are the most abundant white blood cells in blood and play a critical role
in recruiting and activating cells of the immune system, besides being a key player
in the frontline defense against invading pathogens as part of the innate immune sys-
tem. Reduction in neutrophils below an absolute count of 0.5x10°L is termed severe
neutropenia or agranulocytosis.!

Neutropenia can be the result of a decreased production of neutrophils, an increased
neutrophil destruction, or a combination of these mechanisms (Box 1).2 One of
the causes is drug induced. In drug-induced immune neutropenia, drug-dependent
antibodies are formed against neutrophil membrane glycoprotein, causing neutro-
phil destruction. Severe neutropenia or agranulocytosis associated with exposure to
nonchemotherapy drugs is seen in up to 15.4 cases per million population per year.?
We report a very young breastfed female infant with severe neutropenia, in which
adalimumab and isoniazid (INH) were used by the mother.

Case presentation
An 8 days old exclusively breastfed female infant was referred to our hospital because of
an infection of the umbilicus without fever. She was the second child of nonconsanguine-

submit your manuscript
Dove

http:

International Medical Case Reports Journal 2018:1 1 333-337 333
© 2018 van den Broek et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

TACTM php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
machielvdakker@gmail.com
http://dx.doi.org/

van den Broek et al

Dove

Box | Causes of neonatal neutropenia

Decreased neutrophil production
Donors of twin-to-twin transfusion

Bone marrow failure
Congenital genetic syndromes with bone marrow failure

e Cartilage hair dysplasia (dwarfism and neutropenia)

Inborn errors of metabolism

Other causes of bone marrow failure
e |eukemia, metastasis, or neuroblastoma

Copper deficiency

Increased neutrophil destruction

Anti-neutrophil antibody mediated disorders (allo-/autoimmune)
Necrotizing enterocolitis

Combination

Infants of hypertensive mothers (possibly due to the presence of placenta-derived inhibitor)

Rhesus-hemolytic disease (precursors diverted to erythroid differentiation)

e Kostmann syndrome (severe congenital neutropenia: promyelocytic maturation arrest)
o Reticular dysgenesis (severe combined immunodeficiency of both myeloid and lymphoid production)
e Shwachman Diamond syndrome (exocrine pancreatic insufficiency, failure to thrive, skeletal Abnormalities, and neutropenia)

e Cyclic neutropenia (cyclic hematopoiesis with nadirs at 3-week intervals)

e Zinsser—Cole—Engman syndrome (dyskeratosis congenita: nail dystrophy, abnormalities in pigmentation, oral leukoplakia, and neutropenia)
Inheritance patterns: X-linked recessive, autosomal dominant or recessive (in 85% boys are affected, in 15% girls). X-linked and autosomal
recessive inheritance patterns vulnerable to aplastic anemia as well)

o Chediak Higashi syndrome (oculocutaneous albinism and neutropenia)

o Griscelli syndrome (hypopigmentation, hepatosplenomegaly, and neutropenia)

¢ WHIM syndrome (Warts, Hypogammaglobulinemia, Inmunodeficiency, and Myelokathexis with chronic noncyclic neutropenia)

e Organic acidemias (failure to thrive, vomiting, hypotonia and loss of neutrophil precursors)
e Organic aciduria (Barth syndrome: short stature, hypotonia, dilated cardiomyopathy and neutropenia)
e Glycogen storage disease type |b (increased neutrophil apoptosis)

e Aplastic anemia, Fanconi anemia, myeloproliferative syndromes

Alloimmune neutropenia associated with anti-HNA- b antibodies (antigen on neutrophil precursors)

Infection/sepsis (TORCHES [Toxoplasma, Rubella, Cytomegalovirus, Herpes infections, Syphilis], Ebstein-Barr virus, Parvovirus B19, bacterial, fungal),
drug induced (B-lactam antibiotics, thiazides, ranitidine, acyclovir, etc), idiopathic

Notes: Adapted with permission from Nittala S, Subbarao GC, Maheswari A. Evaluation of Neutropenia in preterm infants. | Matern Featal Neonatal Med. 2012;25(Suppl

5):100-103. Copyright © 2012 Taylor & Francis Ltd; www.tandfonline.com.?

ous parents, both of Arab-Berber descent, born after 39 weeks
of pregnancy, complicated by intrauterine growth restriction.
Birth weight 2.570 kg (SD —1.6), length 48 cm (SD —0.8), and
head circumference 32 cm (SD —1.7). The mother was known
to have Crohn’s disease, treated with oral methylprednisolone,
in a gradually reducing dose with a maximum of 32 mg daily,
and adalimumab, 40 mg subcutaneously every 2 weeks for up
to 3 months before delivery. Additional investigations revealed
alatent tuberculosis (positive interferon gamma release assay),
for which she used INH 300 mg once a day, in combination
with pyridoxine 125 mg, which both were started immediately
after delivery. Family history is negative for hematologic dis-
eases, syndromes, or early unexplained death.

Physical examination of the neonate was, besides a local
infection of the umbilicus, normal for her age. No (skeletal)
malformations, cutaneous, or nail abnormalities; hepato-
splenomegaly; or hypotonia were noted. However, complete
blood count showed a picture of severe isolated neutropenia
(hemoglobin 18.2 g/dL, mean corpuscular volume 97, plate-

lets 254x10°/L, leukocytes 7.56x10%/L, and absolute neutro-
phil count [ANC] 0.04x10°/L; C-reactive protein 73.1 mg/L).
The child was admitted and broad-spectrum intravenous
antibiotic treatment (ampicillin and cefotaxime) was started.
Cultures of the umbilicus revealed the growth of Staphylo-
coccus aureus. Urine and blood cultures remained negative.

The infection improved; however, the isolated neutro-
penia persisted. No viral etiology (TORCH, which includes
Toxoplasmosis, Other [syphilis, varicella-zoster, parvovirus
B19], Rubella, cytomegalovirus, and herpes infections, [para]
influenza, respiratory syncytial virus, adenovirus) could be
demonstrated. Testing for antineutrophil antibodies was
not done, as the tests often show false-positive and false-
negative results.* Bone marrow aspiration revealed a severe
dysgranulopoiesis, characterized by a maturation stop after
meta-/myelocyte stage (Figure 1), indicating severe con-
genital neutropenia. Maternal usage of adalimumab during
pregnancy can cause neutropenia because it can cross the
placenta from the maternal circulation into the fetal circula-
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tion. Also, agranulocytosis due to INH, used by the mother
while breast-feeding, could not be excluded. Tuberculosis
was excluded in the child, and the complete blood count of
the mother did not show neutropenia. As a probability scale,
we use the Naranjo algorithm,* and this case was scored for
both medications separately. INH was scored “3,” while
adalimumab was scored “4,” both as a “possible” likelihood
to be responsible for the neutropenia (Naranjo scores: 9 or 10
indicate “definitely”; 5—8 rate the likelihood as “probable”;
1-4 “possible”; <1 “doubtful”).

Breast-feeding was terminated, and filgrastim (Neupo-
gen®, Amgen Inc., Thousand Oaks, CA, USA) 5 pg/kg
subcutaneously was started. A very slow increase of ANC
was seen, and so filgrastim dose was increased to 10 pg/kg
subcutaneously, with good improvement. ANC increased to a
maximum of 35.85x10°%/L. Two months after birth, filgrastim
was terminated which, initially, led to a decrease of ANC,
before it stabilized in the normal range (Figure 2). Two weeks

Figure | Microscopic view of the bone marrow aspirate.

Notes: The upper picture shows a severe dysgranulopoiesis, characterized by a
maturation stop after meta-/myelocyte stage, before starting filgrastim. The lower
picture shows a normal bone marrow of our patient 2 weeks after terminating
filgrastim.
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Figure 2 ANC (cells/uL) of the patient (the arrows symbolize the start and the
terminating of filgrastim) over several months.
Abbreviation: ANC, absolute neutrophil count.

after terminating, the filgrastim a new bone marrow aspiration
(Figure 1) and a complete blood count was repeated. Both
were normal, which excluded severe congenital neutropenia.

Discussion

Adalimumab is a chimeric, monoclonal immunoglobulin
G1 antibody directed against human TNF-a..> Neutropenia
is a common adverse reaction and may occur in up to 16%
of patients receiving anti-TNF therapies, possibly due to a
direct toxic effect on bone marrow.® Adalimumab can cross
the placenta from the maternal circulation into the fetal cir-
culation,’® and peak levels (fetus) are reached during the third
trimester of pregnancy.”® Consequently, these infants may be
at increased risk for infection.!® Elimination of adalimumab
is relatively long, half-life is about 2 weeks.”*

In our case, the mother did not use adalimumab during
the third trimester. Despite this, a case series demonstrated
that significant levels of anti-TNF agents can be measured
in cord blood, even when adalimumab was discontinued 8
weeks before delivery, and can be 2- to 3-fold higher than in
the peripheral blood of the mother.®’

In 2014, Guiddir et al® reported four cases of severe neu-
tropenia, all complicated by a skin infection, after maternal
use of infliximab, which has similar anti-TNF-o activity as
adalimumab, but a shorter half-life of 7-12 days.!! Similarly
to our case, anti-TNF therapy was not given during the third
trimester. We did not measure adalimumab levels in the
mother or in the child. However, as far as we know, there is
no other literature which describes a neonatal neutropenia
due to the use of adalimumab during pregnancy.

INH, a pyridine derivative of nicotinamide, is the most
widely used first-line anti-tuberculosis drug and the mainstay
in the treatment of latent tuberculosis.!?!* It is excreted in
breast milk at relatively small concentrations' and is consid-
ered to be compatible with breast-feeding by the American
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Academy of Pediatrics and Centers for Disease Control and
Prevention.'*!'¢ Well-known adverse reactions of INH are an
asymptomatic elevation of serum liver enzyme concentra-
tions, peripheral neuropathy, and hepatotoxicity.'? Neutrope-
nia is a known adverse reaction, but less often described. INH
is excreted in breast milk at relatively small concentrations,
but limited data are available about the subsequent exposure
to the nursing infant.!*!> Normally, peak plasma concentra-
tions of INH are achieved around one hour after ingestion and
a similar trend is seen in breast milk, indicating that INH is
quickly absorbed and transferred to breast milk with a mean
milk: plasma ratio of 0.9. The mean relative dose of INH
(1.2%) transmitted to the infant via breast milk is below the
10% notional level of concern. Under normal circumstances,
these amounts of drug transfer to breast milk are not directly
toxic since they are much lower than the INH dose prescribed
to the infant as a prophylactic dose of 10 pug/kg. These data
suggest that INH therapy is safe during breast-feeding.'*
However, pyridoxine supplements (1-2 mg/kg) are still rec-
ommended for breastfed infants if the mother uses INH.!7:!8

Although concentrations are low and toxic concentrations
are rarely reached, pharmacological activity is possible.' Tod-
dywalla et al' reported that INH is capable of suppressing
hepatic drug metabolizing activity in infants of mothers on
chronic therapy, and Pariente-Khayat et al*® reported that the
maturation of N-acetyltransferase 2, which is the main route
of metabolizing INH,' occurs in the first 4 years of life. 472

Finally, the rate of acetylation INH is also genetically
determined with a bimodal distribution of slow and fast acety-
lators.?® Given the fact that the slow acetylator phenotype is
the most common (72%) one in Moroccan/North-African
populations, it is very well possible that for the mother peak
concentrations in plasma and breast milk have been high and
half-life time prolonged.”' Still, we cannot explain the severe
neutropenia due to the most likely insignificant INH exposure
to the infant via breast milk, which has been described by
Garessus et al.”> When we consequently rule out INH as a
possible cause of the congenital neutropenia, the Naranjo
score of adalimumab will change to “7,” a “probable” likeli-
hood to be responsible for the neutropenia.

Although we realize a neonatal alloimmune neutropenia
provoked by the maternal production of neutrophil-specific
allo-antibodies is a more common cause, and, as said before,
unfortunately we cannot prove that the persistence of adalim-
umab is the cause of the severe neutropenia in our child, we
think this may be a good explanation. We would like to call
for awareness of the side effects of the use of adalimumab

in pregnancy, even in the first and second trimester. For each
case, an individual risk/benefit analysis is advised. If INH-
induced neutropenia is suspected, it is wise to examine the
INH concentration in plasma and breastmilk before interven-
ing in the INH treatment of the mother.?

Conclusion

Adalimumab can cross the placenta from the maternal circu-
lation into the fetal circulation, and peak levels are reached
during the third trimester of pregnancy. Despite the advice
of using adalimumab only in the first and second trimester,
significant levels of anti-TNF agents are possible.

INH is excreted in breast milk at relatively small con-
centrations, and so it is considered to be compatible with
breast-feeding. Toxic concentrations are rarely reached, but
pharmacologically active plasma concentrations in breast-
fed infants due to suppressing hepatic drug metabolizing
activity and N-acetyltransferase 2 immaturity in infants are
theoretically possible. No evidence is found in the literature
to support this assumption yet.

We reported an exclusively breastfed infant with severe
neutropenia and infection possibly due to maternal adali-
mumab, which illustrates that thoughtfulness with the pre-
scription of adalimumab in pregnancy, even in the first and
second trimester, is important. For each case, an individual
risk/benefit analysis is advised.
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