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Background: Valproic acid (VPA) and its derivative, divalproex 
(DVP) can cause various hematologic dyscrasias, the most 
common being thrombocytopenia. Neutropenia and leukopenia 
have been reported in isolated cases, most occurring in pediatric 
patients or patients with epilepsy. We report a case of leukopenia 
and neutropenia that presented after cross taper from quetiapine to 
DVP for the treatment of borderline personality disorder.
Case presentation: A 34-year-old male patient with history of 
posttraumatic stress disorder, opioid use disorder, alcohol use 
disorder, stimulant use disorder, cannabis use, and borderline 
personality disorder underwent a cross taper from quetiapine 
to divalproex (DVP). DVP was titrated to 1000 mg per day, 
complete blood count (CBC) was obtained after completion 
of cross taper and revealed neutropenia and leukopenia with 

no documented history of blood dyscrasias. Nine days after 
discontinuation of DVP, neutrophil and white blood cell count 
returned to normal limits. With a score of 7 on the Naranjo 
Adverse Drug Reaction Probability Scale, an adverse reaction 
of probable DVP-induced neutropenia was documented and 
medication was not resumed. 
Conclusions: This case suggests that there may be a correlation 
between DVP and isolated neutropenia and leukopenia. Although 
a CBC is collected routinely to monitor for thrombocytopenia, 
health care practitioners also should consider other blood 
dyscrasias. Further studies are warranted to determine incidence 
of neutropenia and leukopenia with DVP therapy and evaluate 
whether the medication can be safely continued in cases of mild-
to-moderate neutropenia with close monitoring.
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Valproic acid (VPA) and its derivative, 
divalproex (DVP) are prescribed for a 
variety of indications, commonly for 

seizure control in patients with epilepsy, 
mood stabilization in patients with bipolar 
disorder, and migraine prophylaxis. Gastro-
intestinal distress and sedation are among 
the most reported adverse effects (AEs) 
with DVP therapy.1 Although serious he-
patic and hematologic AEs are rare, moni-
toring is still recommended. DVP can cause 
various hematologic dyscrasias, the most 
common being thrombocytopenia.1,2 Neu-
tropenia and leukopenia have been reported 
in isolated cases, most occurring in pediat-
ric patients or patients with epilepsy.3-14

Several case reports of DVP-related neu-
tropenia (absolute neutrophil count [ANC]  
< 1.50 103/mcL) and leukopenia (white 
blood cell count [WBC] < 4.0 103/mcL) 
were reviewed during our literature search, 
some caused by DVP monotherapy; others 
were thought to be related to concomitant 
use of DVP and another drug.15-25 Quetiap-
ine was the antipsychotic most commonly 
implicated in causing hematologic abnor-
malities when combined with DVP. We re-
port a case of neutropenia and leukopenia 
that presented after a cross taper from que-
tiapine to DVP for the treatment of border-

line personality disorder (BPD).
Although no medications have been ap-

proved by the US Food and Drug Admin-
istration (FDA) for the treatment of BPD, 
mood stabilizers, including DVP, have liter-
ature to support their use for the treatment 
of affective dysregulation and impulsive be-
havioral dyscontrol.26-28 A therapeutic range 
for DVP in the treatment of BPD has not 
been defined; therefore, for this case re-
port, the generally accepted range of 50 to  
100 µg/mL will be considered therapeutic.1

CASE PRESENTATION
A 34-year-old male patient presented to the 
mental health clinic pharmacist reporting 
that his current psychotropic medication 
regimen was not effective. His medical his-
tory included posttraumatic stress disorder 
(PTSD), opioid use disorder, alcohol use dis-
order, stimulant use disorder, cannabis use, 
BPD, hypertension, hyperlipidemia, predia-
betes, gastroesophageal reflex disease, and 
a pulmonary nodule. On initial presenta-
tion, the patient was prescribed buprenor-
phine 24 mg/naloxone 6 mg, quetiapine 400 
mg, duloxetine 120 mg, and prazosin 15 mg 
per day. At the time of pharmacy consulta-
tion, last reported alcohol or nonprescribed 
opioid use was about 6 months prior, and  
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methamphetamine use about 1 month prior, 
with ongoing cannabis use. The patient had 
a history of participating in cognitive pro-
cessing therapy, dialectical behavior therapy 
(DBT), and residential treatment for both 
PTSD and substance use. Additionally, he 
was actively participating in contingency 
management for stimulant use disorder 
and self-management and recovery training 
group.

The patient reported ongoing mood la-
bility, hypervigilance, and oversedation with 
current psychotropic regimen. The pre-
scriber of his medication for opioid use dis-
order also reported the patient experienced 
labile mood, impulsive behavior, and anger 
outbursts. In the setting of intolerability due 
to oversedation with quetiapine, cardiomet-
abolic risk, and lack of clear indication for 
use, the patient and health care practitioner 
(HCP) agreed to taper quetiapine and ini-
tiate a trial of DVP for affective dysregula-
tion and impulsive-behavioral dyscontrol. To 
prevent cholinergic rebound and insomnia 
with abrupt discontinuation of quetiapine, 
DVP and quetiapine were cross tapered. The 
following cross taper was prescribed: que-
tiapine 300 mg and DVP 500 mg per day for 
week 1; quetiapine 200 mg and DVP 500 mg 
per day for week 2; quetiapine 100 mg and 
DVP 1000 mg per day for week 3; quetiapine  
50 mg and DVP 1000 mg per day for week 4; 
followed by DVP 1000 mg per day and dis-
continuation of quetiapine. 

During a 4-week follow-up appointment, 

the patient reported appropriate completion 
of cross taper but stopped taking the DVP  
3 days prior to the appointment due to self-
reported lack of efficacy. For this reason, 
serum VPA level was not obtained. After 
discussion with his HCP, the patient re-
started DVP 1000 mg per day without reti-
tration with plans to get laboratory tests 
in 1 week. The next week, laboratory tests 
were notable for VPA level 28.74 (refer-
ence range, 50-100) µg/mL, low WBC 3.51 
(reference range, 4.00-10.00) 103/mcL, 
platelets 169 (reference range, 150-420)  
103/mcL, and low ANC 1.00 (reference 
range, 1.50-7.40) 103/mcL (Table). This 
raised clinical concern as the patient had 
no history of documented neutropenia 
or leukopenia, with most recent complete 
blood count (CBC) prior to DVP initiation  
3 months earlier while prescribed quetiapine. 

On further review, the HCP opted to 
cease administration of DVP and repeat 
CBC with differential in 1 week. Nine days 
later, laboratory tests were performed and 
compared with those collected the week 
before, revealing resolution of neutrope-
nia and leukopenia. A score of 7 on the 
Naranjo Adverse Drug Reaction Probabil-
ity Scale (NADRPS) was determined based 
on previous conclusive reports on the re-
action (+1), appeared after suspected drug 
administration (+2), improved with drug 
discontinuation (+1), confirmed by ob-
jective evidence (+1), and no alterna-
tive causes could be found (+2).29 With a  

TABLE Laboratory Results

Variables
6 Mo Before 

DVP Initiation
3 Mo Before 

DVP Initiation
1 Wk After Stable 

DVP Dosing
1 Wk After DVP 
Discontinuation

Reference 
Range

White blood cell, 103/mcL 6.63 6.18 3.51a 5.80 4.00-10.00

ANC, 103/mcL 3.55 3.37 1.00a 2.78 1.50-7.40

Neutrophil, % 53.5 54.5 28.4a 47.9 38-72

Platelet, 103/mcL 197 232 169 223 150-420

Hemoglobin, g/dL 13.3a 13.4a 12.5a 12.0a 13.5-17.0

Hematocrit, % 41.5 40.8 39.5a 37.5a 40-51

Valproic acid, mcg/mL - - 28.74 - 50-100

Abbreviations: ANC, absolute neutrophil count; DVP, divalproex.
aBelow reference range.
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NADRPS score of 7, an AE of probable 
DVP-induced neutropenia was documented  
and medication was not resumed.

DISCUSSION
Our case report describes isolated neutro-
penia and leukopenia that developed after a 
cross taper from quetiapine to DVP. Hemato-
logic abnormalities resolved after discontinu-
ation of DVP, suggesting a likely correlation. 
DVP has a well-established, dose-related 
prevalence of thrombocytopenia occurring 
in up to 27% of patients.1 Fewer case reports 
exist on neutropenia and leukopenia. DVP-
induced neutropenia is thought to be a result 
of direct bone marrow suppression, whereas 
the more commonly occurring blood dys-
crasia, thrombocytopenia, is thought to be 
caused by an antibody-mediated destruction 
of platelets.6 

Management of DVP-induced thrombocy-
topenia is often dependent on the severity of 
the reaction. In mild-to-moderate cases, in-
tervention may not be necessary as thrombo-
cytopenia has been shown to resolve without 
adjustment to DVP therapy.1 In more severe 
or symptomatic cases, dose reduction or dis-
continuation of the offending agent is rec-
ommended, typically resulting in resolution 
shortly following pharmacologic intervention. 

Guidance on the management of other 
drug-induced hematologic abnormalities, 
such as neutropenia and leukopenia are not 
as well established. A 2019 systematic re-
view of idiosyncratic drug-induced neu-
tropenia suggested that continuing the 
offending drug with strict monitoring could 
be considered in cases of mild neutrope-
nia. In cases of moderate neutropenia, the 
author suggests temporary cessation of the 
drug and reinstatement once neutrophil 
count normalizes and definitive cessation of 
the drug in severe cases.30 

In our case, continuing the offending 
agent with close monitoring was considered, 
similar to the well-established management 
of clozapine-induced neutropenia. However, 
due to the concern that the ANC was border-
ing moderate neutropenia in the absence of a 
therapeutic VPA level as well as a significant 
reduction in platelets, although not meeting 
criteria for thrombocytopenia, the decision 
was made to err on the side of caution and 
discontinue the most likely offending agent.

It is important to highlight that DVP was 
replacing quetiapine in the form of a cross 
taper. Quetiapine is structurally similar to 
clozapine. While clozapine has strict moni-
toring requirements related to neutropenia, 
blood dyscrasias with quetiapine therapy 
are rare. Quetiapine-induced hematologic 
abnormalities may be due to direct toxic-
ity or to an immune-mediated mechanism, 
leading to bone marrow suppression.20 Case 
reports documenting blood dyscrasias with 
the combination of DVP and quetiapine 
were identified during literature review.15-19 
Despite these case reports, we believe DVP 
was the primary offending agent in our case 
as the patient’s last dose of quetiapine was 2 
weeks before obtaining the abnormal CBC. 
There was no history of blood dyscrasias 
with quetiapine monotherapy; however, 
the effect of the combination of DVP and 
quetiapine is unknown as no CBC was ob-
tained during the cross-taper period.

Although there are no FDA-approved 
medications for the treatment of BPD, mood 
stabilizers, including DVP, have some re-
search to support their use for the treatment 
of affective dysregulation and impulsive- 
behavioral dyscontrol.26-28 In our case, DVP 
was selected due to the evidence for use in 
BPD and ability to assess adherence with 
therapeutic monitoring. Although poly-
pharmacy is a concern in patients with 
BPD, in our case we believed that the pa-
tient’s ongoing mood lability and impulsive 
behaviors warranted pharmacologic inter-
vention. Additionally, DVP provided an ad-
vantage in its ability to quickly titrate to 
therapeutic dose when compared with la-
motrigine and a lower risk of cognitive AEs 
when compared with topiramate.

CONCLUSIONS
To our knowledge, this case report demon-
strates the first published case of neutrope-
nia and leukopenia related to DVP therapy 
for the treatment of BPD. Routine CBC 
monitoring is recommended with DVP 
therapy, and our case highlights the impor-
tance of evaluating for not only thrombo-
cytopenia, but also other blood dyscrasias 
during the titration phase even in the ab-
sence of a therapeutic VPA level. Further 
studies are warranted to determine inci-
dence of DVP-related neutropenia and 
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leukopenia and to evaluate the safety of 
continuing DVP in cases of mild-to-moderate 
neutropenia with close monitoring.
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