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Abstract

Human Granulocytotropic Anaplasmosis (HGA), caused by Anaplasma phag-
ocytophilum, is a tickborne illness typically characterized by acute febrile ill-
ness, headache, malaise, thrombocytopenia, leukopenia, and elevated hepatic
transaminases. Central Nervous System (CNS) involvement is not recognized
as a clinical manifestation of HGA, and meningitis is particularly rare. We
report an unusual case of anaplasmosis presenting with clinical and laboratory
findings consistent with meningitis. A 68-year-old woman with a history of ex-
tended-spectrum beta-lactamase urinary tract infection presented with head-
ache, fever, polyuria, and low back pain. Initial evaluation revealed stable vital
signs, mild pyuria, and normal complete blood count and metabolic panel. On
hospital day two, she developed fever to 101.2°F, thrombocytopenia (platelets
117,000/uL), and altered mental status. A Giemsa stain showed toxic changes
in granulocytes, but no other significant abnormalities. Despite extensive eval-
uation, no etiology was identified. Her neurologic status deteriorated on day
three, with encephalopathy, diaphoresis, and nystagmus. Lumbar puncture re-
vealed elevated protein (191 mg/dL), mild hypoglycorrhachia (59 mg/dL), and
pleocytosis (391 nucleated cells/pL). Empiric broad-spectrum antimicrobials
were inijtiated. Infectious disease consultation recommended PCR testing for
tickborne pathogens, which was positive for Anaplasma phagocytophilum. Van-
comycin, ceftriaxone, and acyclovir were discontinued, and the patient was
treated with doxycycline 100 mg twice daily for 14 days, resulting in rapid im-
provement in mental status, platelet count, and inflammatory markers. She
was discharged home without sequelae. This case expands the recognized clin-
ical spectrum of HGA by demonstrating meningitis as a potential presenta-
tion. Clinicians should consider anaplasmosis in the differential diagnosis of
meningitis in endemic areas, as timely initiation of doxycycline is associated
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with rapid recovery and favorable outcomes.
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1. Introduction

Human Granulocytotropic Anaplasmosis (HGA), caused by Anaplasma phago-
cytophilum, is classically characterized by an acute, nonspecific febrile illness with
laboratory findings of thrombocytopenia, leukopenia, and elevated hepatic trans-
aminases [1] [2]. The most common symptoms include fever, malaise, headache,
myalgias, and chills, with rash being uncommon and gastrointestinal symptoms less
frequent than in other tickborne rickettsial diseases [1] [3] [4]. The disease is typ-
ically self-limited, but severe complications such as acute respiratory distress syn-
drome, coagulopathies, multi-organ failure, and opportunistic infections have been
reported, particularly in older or immunocompromised patients and those with de-
layed diagnosis [1] [3] [5].

Central Nervous System (CNS) involvement in HGA is exceedingly rare. The
CDC specifically notes that CNS manifestations are uncommon, and Cerebrospi-
nal Fluid (CSF) analysis in anaplasmosis typically does not reveal abnormalities [3].
The largest systematic review to date found no documented cases of HGA present-
ing as meningitis, though rare reports of other neurologic complications, such as
altered mental status, peripheral neuropathies, and, in isolated cases, cerebral in-
farction, have been described [1] [6] [7]. The pathophysiology of tissue injury in
anaplasmosis is thought to be related to a systemic inflammatory response—spe-
cifically, cytokine-mediated inflammation secondary to Elevated levels of IFN-y,
rather than direct CNS invasion [3].

The present case, in which A. phagocytophilum infection presented with clini-
cal and laboratory features consistent with meningitis, is therefore highly unusual
and expands the recognized clinical spectrum of HGA. This case underscores the
importance of considering anaplasmosis in the differential diagnosis of meningitis
in patients with epidemiologic risk factors for tick exposure, especially in endemic
regions and during tick season. Early recognition is critical, as prompt initiation

of doxycycline is associated with rapid clinical improvement and favorable outcomes

(1] [2] [4].

2. Case Report

A 68-year-old female with a past medical history of Extended-Spectrum Beta-Lac-
tamase (ESBL) urinary tract infection and migraines presented to her primary care
physician’s office with a chief complaint of headache and subjective fever of one
day in duration. At this visit, she also complained of low back pain and polyuria.

Point-of-care urine dipstick was performed at the office, which demonstrated leu-
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kocytes and nitrites. Given her history of ESBL urinary tract infection, the patient
was directly admitted to the inpatient service due to concern for developing pye-
lonephritis and the need for IV antibiotics. Upon arrival to her room in the hospital,
her vital signs were stable. Admission labs included a urinalysis, which demon-
strated small leukocytes but only 6.0 white blood cells and 3.0 red blood cells. Her
urinalysis did not reflex to a urine culture and thus this testing was not performed.
Complete Blood Count with Differential (CBC/Diff) and Basic Metabolic Panel
(BMP) were both non-contributory. The patient was tested for COVID-19, Influ-
enza A, Influenza B, and Respiratory Syncytial Virus via nasal swab and this was
unremarkable. Renal ultrasound was unremarkable as well.

On Day 2 of hospitalization, the patient developed an objective fever to 101.2
degrees Fahrenheit. She was noted to have thrombocytopenia with a platelet count
of 117,000. Giemsa stain was performed and demonstrated granulocytes with mild
toxic changes, including cytoplasmic vacuoles and toxic granulation; however,
erythrocytes, lymphocytes, monocytes, and platelets were all morphologically un-
remarkable. It was discussed with the patient that the workup was negative for the
cause of thrombocytopenia, as well as her fever and that this was suspected to be
aviral infection causing reduced bone marrow production of platelets. The patient
was offered a Computed Tomography (CT) scan to evaluate her fever of unknown
origin in either the inpatient or outpatient setting. The patient and her family opted
for an inpatient CT scan, which was performed later that evening and was unre-
markable. During the first two days of hospitalization, the patient continued to com-
plain of headaches and was provided with a headache cocktail of 4 milligrams of
ondansetron, 25 milligrams of diphenhydramine, 10 milligrams of ketorolac, 10 mil-
ligrams of prochlorperazine, and 2 grams of magnesium, none of which relieved her
headaches. She was given a dose of sumatriptan on the evening of Day 2 of hospi-
talization for abortive therapy for suspected migraine.

The overnight physician was called to the bedside due to a noticeable change in
speech and alertness. The patient had a very significant mental status change dur-
ing this time and was not oriented to situation. Her son reported that she often ap-
pears intoxicated when she takes sumatriptan and this was thought to be the eti-
ology of her symptoms. Her mental status improved within one hour. Nonethe-
less, a CT brain, Thyroid Stimulation Hormone (TSH), C-Reactive Protein (CRP),
and neuro checks were ordered. This workup was unremarkable aside from an
elevation in C-reactive protein of 144.9 milligrams per liter. On the morning of
day three of hospitalization, the patient became more encephalopathic with con-
fusion, diaphoresis, and horizontal nystagmus. She was stroke paged and a second
CT brain was performed, which was also unremarkable. Her platelet count this
morning was down trending to 84,000. Lumbar puncture was attempted at bed-
side twice but was unsuccessful. The patient underwent a successful lumbar punc-
ture with the interventional radiology team which demonstrated a Cerebrospinal
Fluid (CSF) glucose of 59 milligrams per deciliter (reference range 40 - 75 milli-

grams per deciliter), CSF protein of 191 milligrams per deciliter (reference range
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15 - 45 milligrams per deciliter), and CSF nucleated cell count of 391 per micro-
liter (reference range 0 - 5 per microliter).

The patient was immediately placed on intravenous ceftriaxone, intravenous van-
comycin, and intravenous acyclovir. Infectious Disease was consulted, who recom-
mended ordering a Polymerase Chain Reaction (PCR) blood test for Erlichia, An-
aplasmosis, Lyme, and Cryptococcus. Notably, at this time, it was learned that the
patient resided in an Anaplasmosis endemic area of the Northeast United States.
They also recommended discontinuing vancomycin and starting doxycycline 100
milligrams BID. Lyme and Cryptococcus serologies were both unremarkable. This
returned positive for Anaplasma phagocytophilum DNA and the patient was diag-
nosed with Anaplasma infection, primarily presenting as meningitis. Given this, acy-
clovir and ceftriaxone were discontinued. The patient was placed on a 14-day total
course of doxycycline 100 milligrams twice per day and her platelet count, C-re-
active protein, and mental status all quickly improved. The patient was discharged
home on day 6 of hospitalization and, to date, has had no long-term sequelae of

her infection to date.

3. Discussion

This case highlights the diagnostic challenges of HGA, which often presents with
nonspecific symptoms and laboratory findings. Molecular diagnostic techniques,
such as PCR, are essential for confirmation, particularly in atypical presentations
[8]. Clinicians should maintain a high index of suspicion for HGA in patients with
compatible epidemiology and laboratory findings, even when CNS involvement
is present.

In summary, while a causal link between the infection and meningitis can not
be proven definitively, it is highly suspected based on the details of this case. Men-
ingitis is not a recognized or expected manifestation of anaplasmosis according to
current CDC guidelines and systematic reviews; however, this case suggests that
A. phagocytophilum infection can, in rare instances, present with meningeal in-
volvement. Further research and case accumulation are needed to clarify the mech-
anisms and true incidence of CNS complications in HGA.
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