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Case report
Rapid reversal of severe thrombocytopenia after cessation of

diazoxide in a 1.7-year-old girl with hyperinsulinemic hypoglycemia
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Abstract:

Background: Hyperinsulinism-hyperammonemia (HI/HA) syndrome is a rare genetic form of hyperinsulinemic
hypoglycemia. While diazoxide is the first-line medical therapy for this condition, it has been associated with several
adverse effects, ranging from fluid retention to rare hematologic complications. Case Description: A 1.7-year-old
girl with HI/HA syndrome, confirmed by a monoallelic pathologic variant in the GLUD1 gene (c.1466C>A, p.Pro-
489His), presented with a sudden onset of generalized ecchymoses, petechiae, and wet purpura. These symptoms
emerged three weeks after initiating diazoxide therapy at b mg/kg/day. Investigations revealed severe isolated
thrombocytopenia (platelet count 4 x10°/L). An elevated immature platelet fraction (10.5%) and a low one-hour
corrected count increment following platelet transfusion suggested an immune-mediated destructive process.
Diazoxide was immediately discontinued. Following a single platelet transfusion and cessation of the drug, the
patient’s platelet count recovered rapidly, normalizing within 48 hours and reaching 487 x10°/L two weeks after.
Conclusion: This case highlights a rare but severe presentation of diazoxide-induced thrombocytopenia in a
pediatric patient. Laboratory confirmation of an immune process, most likely via a quinine-type mechanism, is
consistent with the patient’s rapid recovery. Clinicians should maintain a high index of suspicion for hematologic
toxicity among patients treated with diazoxide, as prompt discontinuation of the offending agent leads to rapid
clinical and laboratory recovery.
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Introduction

Hyperinsulinism (HI) is characterized by the dysre-
gulated secretion of insulin, leading to profound hypo-
glycemia. The genetic etiology of HI frequently involves
mutations in genes such as ABCC8, KCNJ11, GLUD1,
and GCK. Conversely, nongenetic, transient forms
are often associated with perinatal stress, intrauterine
growth restriction (SGA), or maternal diabetes.

Diazoxide is the first-line treatment for hyperinsu-
linemic hypoglycemia; however, its efficacy is contingent
upon the underlying molecular cause. By binding to the
sulfonylurea receptor-1 (SUR1) subunit of the adenosine
triphosphate-sensitive potassium (KATP) channel, diazox-
ide increases potassium permeability, hyperpolarizing
the pancreatic beta cell and subsequently suppressing
calcium-dependent insulin secretion.”

While generally well-tolerated, adverse effects such as
fluid retention and hypertrichosis are common.’ Throm-
bocytopenia is a rare complication, occurring in 0 to
4.7% of pediatric cases.”” The underlying pathophy-
siology remains elusive, though an immune-mediated
mechanism has been proposed. Currently, no definitive
evidence establishing the cause of diazoxide-induced
thrombocytopenia exists, so we present a case of a girl
who developed the condition following diazoxide treat-
ment. This report investigates potential mechanisms,
the rapid recovery observed, and clinical implications

of this rare adverse reaction.

Case report
A 1.7-year-old girl, who was diagnosed with hyperin-

sulinism-hyperammonemia (HI/HA) syndrome since age

of 1.6 years, presented with multiple small ecchymoses
three weeks after starting diazoxide. She had recurrent
seizures secondary to multiple hypoglycemic episodes.
Genetic testing revealed monoallelic pathologic variants
of the GLUD1 gene (c.1466C>A, p.Pro489His), consistent
with HI/HA syndrome. With no previous family history

of bleeding disorder, she was treated with diazoxide

at a dose of 5 mg/kg/day. No other agents that could
cause thrombocytopenia were administered.

Three weeks later, her caretakers noticed ecchy-
moses on all her extremities. No history of infection
was recalled during the past two months before the
onset of ecchymoses. Physical examination revealed wet
purpura at the buccal mucosa, some petechiae at both
forearms, and generalized multiple small ecchymoses,
predominantly on the lower extremities. Otherwise,
they were unremarkable.

Complete blood count (CBC) showed hemoglobin 115
g/L, white blood cell count 9,610 x10°/L (neutrophil 19,
lymphocyte 74, monocyte 4, atypical lymphocyte 3%)
and platelets 4 x10%L. The CBC, at one month prior,
revealed a normal platelet count. Peripheral blood smear
demonstrated markedly decreased platelet number with
normal-to-large size and normal staining without platelet
clumping (Figure 1). Immature platelet fraction (IPF)
was 10.5% (normal 1.0-5.0), analyzed using an XN-9000
automated hematology analyzer (Sysmex).

Diazoxide was discontinued, and leukocyte-depleted
pooled platelet concentrate at 4.8 x10" cells (120 mL)
was given due to severe thrombocytopenia with mu-
cosal bleeding. Platelet count was slightly increased
from 4 x10° to 6 x10”/L within one hour. The efficacy
of the platelet transfusion was assessed by calculating
the corrected count increment (CCI), defined as the
product of the absolute platelet increment (per pL) and
the patient’s body surface area (m?), divided by the total
number of platelets transfused (x 10").” Therefore, CCI
at one hour after transfusion showed 0.2 x10”/L (normal
one-hour CCI > 5 x10”/L). Platelet counts revealed 49
x10°, 191 x10°, and 487 x10°/L at 24 hours, 48 hours,
and 2 weeks after this event, respectively (Figure 2).

Having discussed with the caretakers, diazoxide was
discontinued, and frequent feeding with avoidance of
prolonged fasting was advised. Self-monitoring blood
glucose was performed without any episode of hypo-

glycemia.
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Figure 1 Peripheral blood smear showing markedly decreased platelets without platelet clumping. Large platelets

were noted.
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Figure 2 Demonstration of platelet count in this patient. This graph showed rapid recovery of platelet count

within 48 hours after discontinuing diazoxide.

Discussion
This patient was diagnosed with HI/HA syndrome,
which is congenital HI caused by the GLUD1 variant.
She was initially treated with diazoxide and developed
thrombocytopenia three weeks thereafter. Drug-induced

immune thrombocytopenia (DITP) was suspected. Platelet

nadir from DITP may be lower than 20,000/L concurrently
with clinical bleeding.” Diazoxide was likely the caus-
ative drug, as it constituted the only agent introduced
to this child at the time of thrombocytopenia. Its onset
collided with the manifestation of thrombocytopenia.'®

Related studies reported eight patients with HI who
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presented thrombocytopenia while receiving diazoxide.
However, the dual use of hydrochlorothiazide (HCTZ)
with diazoxide in the treatment of HI made it difficult
to define the cause of thrombocytopenia®'' because
HCTZ was also reported to have DITP.*** This study
highlighted that diazoxide alone can cause thrombo-
cytopenia. The degree of thrombocytopenia is severe,
comparable to that in one related report.”

To determine the mechanism of thrombocytope-
nia in this patient, IPF played a practical role in dis-
tinguishing the causes of thrombocytopenia between
increased platelet destruction and decreased platelet
production.” IPF are young, reticulated platelets,
reflecting thrombopoiesis. The use of IPF in clinical
practice has increased, for example, to determine the
mechanism of thrombocytopenia, to support diagnosis
of immune thrombocytopenia or aplastic anemia, to
predict the bone marrow recovery after chemotherapy
or hematopoietic stem cell transplantation.*"” A high
IPF count in this case suggests increased platelet
destruction supporting the diagnosis of DITP. However,
the availability of this specific laboratory test depends
on the institution.

To confirm the diagnosis of DITP, a systematic
evaluation including the in-vitro evidence of antibody
binding that depends on the drug, the specific immu-
noglobulin binding, and the platelets being the target
of immunoglobulin binding, is required.”® However,
these special laboratory tests are not widely available.
The basic laboratory investigation, such as CCI, can be
helpful to demonstrate the immune destructive process.
CCI is generally recommended for patients receiving
multiple platelet transfusions and are suspected of
having platelet refractoriness. One-hour CCI of less
than < 5 x10”/L is suspected to have immune platelet
destruction.”” We use CCI to confirm the underlying
mechanism of thrombocytopenia because the mecha-

nism of diazoxide leading to thrombocytopenia remains

unclear, which might lead to management decisions

regarding the case of bleeding, for example, high-dose

9% A practical point to

intravenous immunoglobulin.
calculate CCI is that clinicians must know the exact
number of transfused platelets. While some centers
count platelets in every bag, others perform random
sampling, depending on their policy. When platelet
count is unknown, the clinician can request a count
from the platelet unit's segment and determine the total
platelet dose by multiplying the concentration by the
product’s volume. The CCI result in this case confirmed
the immune platelet destruction from diazoxide.

We propose that DITP in this case was the qui-
nine-type as described in literature.” In quinine-type
DITP, the suspicious agent binds to antibodies, inducing
an antibody configuration enhancing antibody affinity for
the platelet glycoprotein. This results in the formation
of a tri-molecular complex consisting of the drug, the
antibody, and the platelet. These antibody-sensitized
platelets are rapidly destroyed in the reticuloendothe-
lial system. However, the bond between the antibody
complementarity-determining regions and platelet
epitopes is non-covalent and drug-dependent. Because
this interaction is reversible, the antibody’s affinity for
platelets drops significantly once the drug is cleared
from the system.

In our patient, platelet counts began to recover within
24 hours and normalized within 48 hours of discontin-
uing diazoxide. This timeline is consistent with the
drug’s clearance, in which platelet recovery typically
occurs after four to five half-lives." While diazoxide has
a half-life of 2848.3 hours among adults™ it becomes
notably shorter among children, ranging from 5.9 to
27.7 hours.” Our patient’s recovery was faster than
the seven to eight days reported in previous reported

cases."'®

This accelerated recovery may be attributed
to more rapid drug metabolism among children, who
typically possess a higher hepatic volume-to-weight
ratio, increased hepatic blood flow, and lower plasma

protein binding.***
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Onset of thrombocytopenia in our case occurred
late at about three weeks after starting diazoxide, while
thrombocytopenia occurred as early as 3 to 14 days in

. 23
other studies."

According to the Pediatric Endocrine
Society, CBC should be tested before treatment as a
baseline, five to seven days after diazoxide adminis-
tration, and every three to six months thereafter.® In
addition, we suggest CBC monitoring five to seven days
after dosage increment. Immediate cessation of the
suspicious drug was warranted after thrombocytopenia
occurred.'*”

After exclusion of other possible causes, rechallenge
of the suspicious agent helps confirm the diagnosis of

DITP."*” However, rechallenging is limited in many

9,10,27
In

settings, and false negatives occur frequently.
our case, after thoroughly discussing with parents,
rechallenge was deemed improper as the risk outweighed
the benefits. Fortunately, conservative management
sufficed for this patient. Her hypoglycemia improved
with frequent feeding.

Genetic analysis helps determine the causes of hy-
perinsulinemic hypoglycemia; therefore, treatment differs
according to genetic types. The GLUD! variant found
in our patient is reported to be diazoxide-responsive,
whereas recessive variants in the KATP channel (ABCCS,
KCNJ11) do not respond well to diazoxide treatment.”
When available, determining the genetic cause may
help avoid unnecessary use of diazoxide, preventing

the risk of thrombocytopenia.

Conclusion

This case highlights a rare but life-threatening com-
plication of diazoxide therapy in a pediatric patient with
HI/HA syndrome. While diazoxide is a first-line treatment,
clinicians should monitor CBC during the initial weeks of
therapy to detect thrombocytopenia. The rapid recovery
of platelet counts following drug withdrawal suggests
a reversible, immune-mediated mechanism. Therefore,
immediate cessation of diazoxide is mandatory upon
suspicion, necessitating a shift to alternative glycemic

management such as dietary intervention.
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