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Diabetic ketoacidosis is a life-threatening acute complica-
tion of type-1 diabetes mellitus. Infection is the most com-
mon precipitating factor for diabetic ketoacidosis and is
responsible for more than 50% of the cases. Here, we pres-
ent a case study of a young man with herpes simplex virus
type-2 encephaiitis masked by diabetic ketoacidosis. We
aim to orient clinicians towards being vigilant against such
clinical scenarios.
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INTRODUCTION

Diabetic ketoacidosis (DKA) is a life-threatening
acute complication of type-1 diabetes mellitus that
may result from increased insulin requirements dur-
ing the course of an infection, trauma, myocardial
infarction or surgery.! During the course of DKA,
the patient’s neurological status may show impair-
ment with symptoms of confusion, lethargy, stupor
or even coma. Although the neurological status may
be related to diabetes itself, occasionally, another
etiology may play a role.

CASE REPORT

Subjective Information

A 22-year-old man with type-1 diabetes mellitus
was admitted to the hospital with mental stupor. His
diabetes had been diagnosed six years earlier, and
since then he had receiving insulin therapy (four dai-
ly injections). Before admission to the hospital, his
daily regimen was 30 U regular insulin and 10 U
human neutral protamine Hagedorn insulin, and his
average daily glucose levels had been 100-200
mg/dL. According to the history taken from his fam-
ily, he had experienced high fever, nausea and vom-
iting for the last 24 hours. Mild dysarthria, gait
instability and personality changes were also
noticed. There was no history of any previous neuro-
logical disease. On physical examination, he had a
fever of 39.2°C, pulse rate of 110/min, and Kuss-
maul respiration. He had fruity breath odor and
abdominal rigidity. Neurological examination was
normal except for lethargy and mild dysarthria.

Laboratory Findings

Initial laboratory evaluation showed a hemoglo-
bin level of 12 g/dL, leukocyte count of 8200/uL,
and an erythrocyte sedimentation rate of 10
mm/hour. Other biochemical values were as follows:
serum glucose 905 mg/dL, blood urea nitrogen level
10 mg/dL, serum creatinine 0.7 mg/dL, sodium 123
mEq/L (135-145 mEq/L), potassium 3 mEq/L (3.5-
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5.5 mEq/L), chloride 92 mEq/L (95-110 mEq/L),
hemoglobin Alc 9.3% (nondiabetic range, 4—6%).
Arterial blood gas analysis revealed a bicarbonate
level of 10 mEq/L and an arterial pH of 7.1.

Treatment

After 24 hours of treatment with intravenous
insulin, blood glucose was 180 mg/dL, and serum
sodium was 133 mEq/dL. Urinanalysis showed no
ketones, and arterial pH was 7.35. In spite of the
improvement of the laboratory data, the patient’s clin-
ical status remained the same. Since his fever and
lethargy continued, lumbar puncture was performed
to rule out bacterial meningitis. Cerebro-spinal fluid
(CSF) findings revealed mild lymphocytic pleocyto-
sis with a cell count of 20 cells/mm?, glucose of 105
mg/dL and protein level of 53 mg/dL. Gram, India ink
and acid-fast stains were all negative for microorgan-
isms. Blood and CSF bacterial cultures and serology
for brucellosis were also negative. Results of magnet-
ic resonance imaging (MRI) of the brain were normal.
A second lumbar puncture, performed seven days
after the first one, yielded a positive polymerase chain
reaction (PCR) for herpes simplex virus (HSV) type 2
and a negative result for HSV type 1. CSF was added
to a Vero cell culture, and a cytopathic effect was
observed on the fourth day of culture. Intravenous
administration of acyclovir (10 mg/kg) was started on
the 10th day, and the patient’s mental status begun to
improve one week later. The patient was discharged
without any neurologic sequelae after three weeks of
acyclovir therapy.

DISCUSSION

DKA is an acute complication of type-1 diabetes
mellitus and is associated with further serious com-
plications if not diagnosed promptly and treated
appropriately. In patients with type-1 diabetes melli-
tus, DKA is commonly precipitated by a lapse in
insulin treatment or by an acute infection, trauma or
infarction that makes usual insulin treatment inade-
quate.' The most important causes of mortality in
persons with type-1 diabetes mellitus are DKA,
infections and chronic complications.? When both
type-1 and type-2 diabetes mellitus patients are tak-
en into account, infections are the leading cause of
mortality (25.8%) followed by cardiovascular dis-
eases (18.5%), cerebrovascular diseases (11.3%),
uremia (8.6%) and DKA (1.3%).? Infection is the
most common precipitating factor for DKA and is
responsible for more than 50% of the cases. Diabetic
patients with infection may decrease or skip insulin
doses unintentionally, and this might further con-
tribute to DKA..*

The causative agent in our case was HSV type 2,
a relatively rare cause of encephalitis outside the
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neonatal period.*¢ In the current literature, we have
found one report of suspected herpes simplex type-2
encephalitis (HSE) occurring with DKA.” While the
exact incidence of HSE is not known, it has been
estimated at about one case per million per year.
Patients with fever, headache, confusion, aphasia,
personality change, clouding of consciousness and
even coma should be further evaluated for
encephalitis.® Patients with DKA can also present
with an altered state of consciousness. On admis-
sion, our patient had fever (39.2°C), Kussmaul respi-
ration, tachycardia, abdominal rigidity and uncon-
sciousness, which are all compatible with DKA.
After treatment of the patient for DKA, his mental
stupor did not improve, causing us to further seek
other underlying etiologies.

The diagnosis of HSE is usually established clini-
cally and with radiological interventions. MRI is the
best imaging technique in HSE and may show evi-
dence of focal edema in the medial region of the
temporal and orbital surface of the frontal lobes,
insular cortex and angular gyrus.® However, radio-
logical findings may occasionally be normal in HSE
as they had been in our patient.** CSF examination
is of crucial diagnostic value in HSE and should be
performed after computed tomography or MRI.” The
characteristic profile of CSF in HSE consists of a
normal or raised pressure, pleocytosis (typically
10-200 cells/mm?®), normal glucose and increased
protein (0.6-6 g/L). CSF findings of our patient
were compatible with encephalitis, revealing a mild
lymphocytic pleocytosis with a cell count of 20
cells/mm?, slightly elevated protein level (53
mg/dL), elevated glucose level (105 mg/dL) and no
red blood cells. PCR test for HSV DNA on CSF has
been suggested to be the gold standard for diagnos-
ing HSE.® In our patient, the results of the PCR test
from CSF were positive for HSV type 2 and negative
for HSV type 1.

Treatment with the nucleoside analogue acy-
clovir should be started as soon as the diagnosis of
HSE is suspected, since the mortality and morbidity
of patients have been dramatically reduced by this
treatment.*%® In the literature, acyclovir therapy is
recommended for at least 10 days. In immunocom-
promised patients, the duration of therapy can be
extended to 21 days to prevent a relapse.>%*

In conclusion, clinicians should consider HSE in
all cases of encephalopathy even in the presence of
normal results for imaging studies, and HSE infec-
tion should further be ruled out with PCR. Addition-
ally, if a diagnosis of HSE is suspected, acyclovir
should be started as soon as possible. Although the
outcome of treatment may be favorable, patients
may still suffer from subsequent significant neuro-
logic sequelae.
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We Welcome Your Comments

The Journal of the National Medical Association
welcomes your Letters to the Editor about
articles that appear in the JNMA or issues

relevant to minority healthcare. Address
comespondence to ktaylor@nmanet.org.
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Institute For Pediatric Regenerative Medicine (IPRM)

The IPRM, a coliaborative Initiative of The University of California Davis School of Medicine
and Shriners Hospitals for Children, Is recruting faculty (Assistant/Associate/Full
Professorial leve! in the In Residence Serles) with research programs focused on stem
celirelated and other innovative approaches to manipulating neural development and
regeneration. Successful candidates will be expected to assume responsibiitties In
research, feaching, and University and public service. The IPRM occuples 22,000 square
feet of new wet bench lab space adjacent to the MIND Institute, Cancer Center, University
Hospital, and vivarium on the UC Davis Sacramento Medical Campus. Applicants must
have a PhD, MD, or DVM degree and substantial postdoctoral research fralning. For
higher level appointments, applicants must document success In research funding.
Appolntees wiil receive generous start-up packages and space, Shriners salary support,
and UC Davis faculty positions, with 10% feaching etfort.

Candidates should forward a letter of interest describing their research and
teaching background and current Interests, curriculum vitae,
reprints of 3 publications, and names and addresses of at least 3 references to:
Dr. David Pleasure, ¢/0 JoAnna Gould, Academic Affairs,
School of Medicine Dean’s Office,
University ot California Davis, Room 2500, 4150 V Street, Sacramento CA 85817,
For full consideration, applications must be received by June 30, 2005.
The positions will remain open until filied through January 1, 2008.
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The University of Wisconsin Medical School,
Madison, seeks applications and nominations for
Chair of the Department of Family Medicine. The
Department features an outstanding and diverse
group of faculty and staff in a statewide federation of
clinical campuses in both metropolitan and rural
areas. The Department sponsors six residency
programs training 90 residents yearly and is involved
in a wide range of research activities with substantial
NIH and external funding and an established
practice-based research network. The Department
administers excellent clinical programs in 32 clinics
throughout Wisconsin, strongly supports fullservice
family medicine and maintains a clinical data
warehouse of 400,000 visits annually.  Strong
fellowship programs have been developed in research
and academic preparation. A collegial environment
exists in the UW Medical School and the UW Medical
Foundation. The Department has developed
substantial professional investment funds for
programs and faculty, including internal grant
programs and a commitment to quality improvement
in clinical work. The Department of Family Medicine
is dedicated to continued excellence and
improvement as it carries out its multiple missions.

To fill this important leadership role, we seek a
nationally recognized academic leader with an
outstanding record of achievement, including strong
clinical and research credentials, demonstrated
commitment to education, experience in mentoring
junior faculty, and proven leadership and
management skills.

Qualifications include board certification in Family
Medicine, evidence of sustained high level leadership
experience in an academic setting, and
accomplishments as a scholar and teacher that meet
the standards for a tenured faculty appointment at the
University of Wisconsin-Madison. Applicants should
send a letter of application, a current CV, and names
and addresses of three references, to:

Layton F. Rikkers, M.D.
A.R. Curreri Professor and Chair
Department of Surgery
Chair, Search Committee
for Chair of Family Medicine
c/o Margie Martin
UW Medical School
Room 4144 HSLC
750 Highland Avenue
Madison, WI 53705-2221
(608) 262-7705
Email: msmartin@wisc.edu

To full iderati pplicati hould arrive by July 31,
2005. Unless confidentiality is requested in writing, information
regarding applicants must be released upon request. Finalists cannot
be guaranteed confidentiality. UW-Madison is an equal opportunity,
affirmative action employer and applications from women and ethnic
minorities are encouraged. Wisconsin caregiver law applies. Please
see additional information about the Department and the Medical
School on the Web at: http://www.fammed.wisc.edu/ and
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