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Abstract

Vincristine-related secondary hypertension is rare. This study reports two children who were
treated with vincristine for acute lymphoblastic leukemia (ALL) and posaconazole for fungal
infections who experienced vincristine-related secondary hypertension. Blood pressure normal-
ized in both children after halting the drugs and providing antihypertensive treatment. Thus,
posaconazole can interact with vincristine and induce secondary hypertension in children with
ALL. As an adverse event, this interaction is a rare occurrence.
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Introduction

Vincristine is an important chemotherapeu-
tic drug in the treatment of acute lympho-

blastic leukemia (ALL) in children. Among
its many side effects, secondary hyperten-
sion is possible but rare.! A variety of
drugs interact with vincristine to aggravate
its side effects.>® This paper reports the
cases of two children who received
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vincristine for ALL and posaconazole
for fungal infections who developed
vincristine-related secondary hypertension.

Case report

Case |

Case 1 was a 12-year-old girl who was diag-
nosed with ALL (B, IR) and treated with
the CCCG-ALL-2015 chemotherapy regi-
men. She received VDLD re-induction che-
motherapy [dexamethasone 8mg/m?/day
(days 1 to 7 and 15 to 21)+ vincristine
1.5mg/m? (days 1, 8, and 15) + daunomycin
25mg/m? (day 1)+ pegaspargase 2000 U/m?
(day 3)+intrathecal therapy (methotrexate
12.5 mg + cytarabine 35 mg + dexamethasone
5.0 mg; day 1)]. The patient had taken posa-
conazole orally for 4 months for pulmonary
fungal infection. On the first day after the
third vincristine dose, her blood pressure
increased, peaking at 141/98 mmHg
2 weeks later. On the next day, she gradu-
ally developed abdominal distention,
abdominal pain, dyschezia, dysuria, drows-
iness, hand and foot numbness, hypodyna-
mia of the extremities and myasthenia of
both legs and experienced one generalized
tetanic convulsion without fever. The
patient’s biochemistry data were as follows:
blood sodium, 117 mmol/L; blood potassi-
um, 4.72 mmol/L; blood chlorine, 77 mmol/
L; plasma osmolality, 260 mosm/L; urine
sodium, 130 mmol/L; and serum albumin,
26.1g/L. Blood urea nitrogen, creatinine,
thyroid-stimulating hormone, free triiodo-
thyronine, free thyroxine, and cortisol
levels were all normal. Plain abdominal
X-ray in the erect and supine positions
revealed small intestine obstruction.
Abdominal computed tomography illus-
trated that part of the small intestine was
pneumatized and dilated, with multiple
contents in the entire intestinal tract. No
obvious abnormality was found via head

magnetic resonance imaging. The patient
was diagnosed with secondary hyperten-
sion, syndrome of inappropriate antidiuret-
ic hormone secretion (SIADH), peripheral
neuropathy, and paralytic ileus. Vincristine
and posaconazole were stopped immediate-
ly; fluids were limited; hypertonic sodium
was provided; diuresis was performed; and
spironolactone, nifedipine, metoprolol, and
benazepril were given successively as anti-
hypertensive treatment. After 2 days of the
aforementioned treatment, the child began
to discharge soft yellow stool. After 4 days,
her blood sodium level reached 130 mmol/
L. After 17 days, extremity numbness, sen-
sation of the limbs, and muscle tension of
both legs had resolved. The hypertension in
this patient was finally diagnosed with
vincristine-related secondary hypertension.
After 21 days, the patient’s blood pressure
had returned to normal (Figure 1).

Case 2

Case 2 was a 9-year-old boy who was diag-
nosed with recurrent ALL (B, IR) and
treated with the CCCG Relapsed ALL che-
motherapy regimen. The admission
reported in this study was for induction
remission chemotherapy [dexamethasone
6mg/m?/day (days —2 to 0)+ dexametha-
sone 20 mg/m?/day (days 1 to 5 and 15 to
19) + vincristine 1.5 mg/m” (days 1, 8, and
15) + mitomycin 10 mg/m? (days 1 to 2)+
pegaspargase 2000 U/m? (days 5 and 22) +
intrathecal therapy (methotrexate 12.5mg-+
cytarabine 35mg+ dexamethasone 5.0 mg;
days 1, 8, and 22)]. Because of repeated
diarrhea and a positive stool fungus culture
during chemotherapy, the child was admin-
istered posaconazole for 9 days. The third
vincristine dose was administered as sched-
uled. After 2 days, the patient’s blood pres-
sure began to rise and peaked at 134/
94mmHg. After 6 days, the patient had
abdominal distention and dyschezia.
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Figure |. Changes in blood pressure in Case #l.

VCR, vincristine; SBP, systolic blood pressure; DBP: diastolic blood pressure.
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Figure 2. Changes in blood pressure in Case #2.

VCR, vincristine; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Vincristine-related secondary hypertension
and paralytic ileus were considered.
Vincristine and posaconazole were stopped,
and nifedipine and metoprolol were given
successively for antihypertensive treatment.
After 2 weeks, the symptoms of abdominal
distention and dyschezia had dissipated,
and his blood pressure had returned to
normal (Figure 2).

Discussion

The anti-tumor activity of vincristine is
related to its antimicrotubule activity
during mitosis in tumor cells, but vincristine
also interferes with the microtubule activity
of the axons and causes neurotoxicity,
including autonomic, cranial, peripheral,
and other neurotoxicities.* Posaconazole
is a potent antifungal agent that can
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overcome resistance to fluconazole and
voriconazole.’

Azole antifungal drugs can slow the
metabolism  of  vincristine  through
CYP3A4 inhibition in the liver and its elim-
ination through P-glycoprotein (P-gp).
Therefore, when azole antifungal drugs
are used in combination with vincristine,
they often lead to an elevated blood concen-
tration of vincristine, thus enhancing its
toxicity.>* Differing from voriconazole
and itraconazole, posaconazole is metabo-
lized through the wuridine diphosphate
glucosyltransferase ~ 1A4  pathway in
liver microsomes instead of CYP3A4.
Therefore, many physicians believe that
posaconazole has lower risks of drug inter-
actions than  other azole  drugs.
Nevertheless, pharmacokinetic experiments
of midazolam confirmed that posaconazole
is also a potent inhibitor of CYP3A4'" and
that posaconazole can aggravate the side
effects of vincristine by inhibiting the
CYP3A4 pathway and P-gp—mediated vin-
cristine elimination.® Moriyama er al.’
reported that the median onset time of
side effects caused by an interaction
between posaconazole and vincristine was
13.5 days after starting posaconazole and
that the median number of vincristine
doses before the appearance of adverse
events was three. In the present case
report, both children with ALL had
received several doses of vincristine without
obvious side effects. However, after starting
posaconazole to treat fungal infection,
SIADH, convulsion, peripheral neuropa-
thy, paralytic ileus, and secondary hyper-
tension occurred after the third dose of
vincristine, which was consistent with the
literature.>¢°

Hypertension is often observed in chil-
dren with ALL who receive induction
remission chemotherapy or re-induction
chemotherapy (VDLD/VDLP regimens).
Clinicians often consider that such hyper-
tension is caused by adrenal glucocorticoids

or other factors, ignoring that hypertension
is a possible yet rare side effect of vincris-
tine possibly caused by its effects on auto-
nomic nerves, thereby Ileading to an
imbalanced blood pressure regulation
mechanism.”® When vincristine and azoles
are used simultaneously, the incidence of
secondary hypertension is as high as
36.4%.? In this paper, both children devel-
oped secondary hypertension, and one case
was refractory. Neither patient had a histo-
ry of hypertension. After excluding hyper-
tension caused by infective endocarditis,
organic diseases of the central nervous
system, water-clectrolyte disturbance, and
dexamethasone, vincristine-related second-
ary hypertension exacerbated by the com-
bined use of posaconazole was considered.
After discontinuing both drugs and provid-
ing active symptomatic treatment, blood
pressure gradually returned to normal
within approximately 2 to 3 weeks in both
patients. Subsequently, the two children
resumed chemotherapy, and posaconazole
was no longer given. No vincristine-related
side effects, including hypertension,
occurred. Although secondary hypertension
caused by vincristine and posaconazole
gradually resolved after timely treatment
discontinuation and active antihypertensive
treatment, there was still a risk of cerebro-
vascular accident, which could have delayed
the restart of chemotherapy. Therefore,
great attention should be paid by clinicians
to the side effects of vincristine and the pos-
sible drug interactions.

Nifedipine is a calcium channel blocker
and a commonly used antihypertensive
drug in pediatrics. It is metabolized through
the CYP3A4 pathway, and it is also a P-gp
inhibitor. Therefore, the combined use of
nifedipine and vincristine can increase the
area under the concentration-time curve of
vincristine, increasing its plasma concentra-
tion and intensifying its side effects.!!
Therefore, when vincristine is used in com-
bination with posaconazole and nifedipine,
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its side effects should be closely monitored.
In Case #1, nifedipine was used for antihy-
pertensive treatment after hypertension
occurred, and thus, the combination of vin-
cristine, posaconazole, and nifedipine was
used. Vincristine-related side effects such
as refractory hypertension occurred early
with severe symptoms and a prolonged dis-
ease course. Hypertension and other symp-
toms disappeared when those drugs were
stopped. Sathiapalan et al.'? reported that
although most side effects are reversible,
some children experience permanent nerve
damage and cerebrovascular accident,
which seriously reduce their quality of life.
It is worth noting that posaconazole can
also increase the plasma concentration of
calcium channel blockers that are metabo-
lized by CYP3A4 (e.g., verapamil, diltia-
zem, nifedipine, nicardipine, felodipine).
Therefore, such drugs should be avoided
in combination with vincristine and posa-
conazole. If such a combination is still
needed, calcium channel blocker-related
side effects should be closely monitored,
and the dosage of calcium channel blockers
should be reduced if necessary.'*'*

Our study had limitations. Hypertension
is a common side effect of dexamethasone,
and both patients received dexamethasone
concomitantly with vincristine and posacon-
azole. However, when secondary hyperten-
sion occurred in the children, their cortisol
levels were normal detected. Therefore, it
was more likely that posaconazole aggravate
vincristine-related hypertension.

In conclusion, posaconazole can interact
with vincristine and induce secondary
hypertension in children with ALL. As an
adverse event, this interaction is rare.
Simultaneous treatment with vincristine
and azole antifungal drugs such as posacon-
azole should be avoided. Calcium channel
blockers such as nifedipine should be pro-
hibited when treating hypertension during
vincristine treatment. Nevertheless, the
cases reported in this study highlight the

need for clinicians to pay attention to
drug interactions, especially for drugs with
rare and severe toxicities.
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