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Background: Varicella-zoster virus (VZV) is a known cause of viral meningitis, which can occur with or without the hallmark
vesicular rash. While atypical lymphocytes are commonly described in peripheral blood during primary VZV infection, their presence
in cerebrospinal fluid (CSF) during VZV reactivation is rarely reported.

Case Presentation: We describe two cases of VZV meningitis in immunocompromised young adults with atypical lymphocytes
identified in the CSF. The first case involved a 19-year-old man with HIV who presented with meningitis symptoms, followed by the
appearance of a dermatomal rash three days after initiation of acyclovir, consistent with herpes zoster. The second case involved a 21-
year-old woman with systemic lupus erythematosus who presented with a vesicular rash and subsequent headache. In both cases, CSF
analysis revealed mononuclear pleocytosis, mildly elevated protein, and the presence of bilobed or binucleated monocytoid lympho-
cytes on Wright’s stain. CSF polymerase chain reaction confirmed VZV infection, and both patients recovered fully following
intravenous acyclovir treatment.

Conclusion: These cases highlight the diagnostic value of identifying atypical lymphocytes distinct from Mollaret’s cells—specifi-
cally bilobed or binucleated monocytoid lymphocytes in CSF cytology. Recognizing these distinct morphological features can aid in
differentiating VZV meningitis from other viral etiologies. Although previously associated with primary VZV infection, such
cytological findings may also occur in reactivation and should prompt consideration of VZV as an etiology, even in the absence of
cutaneous lesions. Early recognition facilitates timely antiviral therapy and favorable clinical outcomes.
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Introduction
Varicella-zoster virus (VZV) is a double-stranded DNA virus in the order Herpesvirales, also known as human
alphaherpesvirus 3. Varicella zoster virus is distinct in its ability to persist latently within the neurons of sensory ganglia
following a primary infection. In humans, this pathogen drives two primary clinical conditions: the initial acute
presentation known as chickenpox (varicella), and a later reactivation known as shingles or herpes zoster (HZ)."

Unlike the generally mild nature of the primary infection, HZ typically emerges decades later and is often associated
with significant morbidity. The clinical course often begins with a prodromal phase two to three days before any
dermatological signs; symptoms include systemic fatigue, headache, and fever, alongside localized sensations of burning
or itching.” When the active phase begins, a painful rash erupts along the specific dermatome. This can severely impact
quality of life, particularly for the estimated 20% of patients who develop post-herpetic neuralgia (PHN), a chronic pain
condition that persists long after the rash clears.”

While VZV commonly causes chickenpox and herpes zoster, it can also reactivate in the form of encephalitis or
meningitis, particularly in immunocompromised individuals. VZV meningitis is an entity that can present as acute

meningitis without cutaneous lesions, even in immunocompetent adults, making diagnosis challenging. Prompt
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identification of the viral etiology is essential to initiate empirical antiviral therapy, as delayed treatment carries
significant morbidity. While Mollaret’s cells are a well-established cytological clue for Herpes Simplex Virus (HSV)
meningitis, specific cytological clue for VZV are less defined; to date, atypical lymphocytes in VZV have been reported
once.’ Herein, we describe two cases of VZV meningitis in immunocompromised young adults with atypical lympho-

cytes identified in the cerebrospinal fluid, presenting in temporal relationship with herpes zoster.

Case Presentation |

Patient History and Clinical Presentation

A 19-year-old man, diagnosed with HIV infection 5 months prior (naive CD4 count 315 cells/pL, 14%), presented to the
emergency department with a 1-day history of diffuse headache and retro-orbital pain. He had been on combined
antiretroviral therapy (cART) with tenofovir disoproxil fumarate/lamivudine/dolutegravir for 4 months, with good
compliance, and viral load testing scheduled in the next 2 months. His history included childhood chickenpox, and he
had not received the varicella-zoster virus vaccination. Apart from his HIV infection, the patient had no other significant
comorbidities, history of opportunistic infections, or recent exposure to other immunosuppressive medications. On

examination, he was febrile but showed no signs of meningism, and his neurological exam was normal.

Laboratory Findings

Laboratory investigations were unremarkable except for mild leukocytosis, with a white blood cell count of 11,140 cells/
mm?® (neutrophils 59%, lymphocytes 32.9%, with no atypical lymphocytes). Lumbar puncture revealed a slightly elevated
opening pressure of 21 cmH,0, and cerebrospinal fluid (CSF) analysis showed a white blood cell count of 680 per cubic
millimeter, with 95% mononuclear cells. The CSF protein level was slightly elevated at 51 mg/dL, and the CSF/serum
glucose ratio was 0.61. CSF Wright’s stain revealed mostly lymphocytes, with a few atypical monocytoid lymphocytes
that had bilobed nuclei (black arrowhead) (Figure 1). Routine laboratory differential counts in our setting report atypical
lymphocytes qualitatively rather than as a specific percentage. Upon manual review, 1 atypical lymphocyte was observed

per 20 oil immersion fields (OF).

Imaging Findings

A magnetic resonance imaging (MRI) of the brain with contrast revealed no abnormalities.

-@

Figure | CSF Wright's stain revealed atypical bilobed or binucleated monocytoid lymphocytes (black arrowhead). In the figure, a white arrowhead points to degenerated
lymphocyte, and a black arrow points to a normal lymphocyte. The black scale bar indicates 10 pm.

2 https: Infection and Drug Resistance 2026:19



Patamatamkul and Wongjarit

Treatment and Outcome

Empiric therapy for bacterial meningitis was initiated after the lumbar puncture, with ceftriaxone 2 grams intravenously,
supplemented by ampicillin to cover L. monocytogenes. However, based on the CSF profile results, acyclovir at a dose of
10 mg per kilogram of body weight every 8 hours was started for presumed herpes simplex virus meningitis, and the
antibacterial therapy was discontinued. CSF polymerase chain reaction (PCR) was positive for varicella-zoster virus
(VZV) at a cycle threshold (Ct) value of 25 and negative for other human herpesviruses. Bacterial and fungal cultures
were negative, and serum and CSF cryptococcal antigen tests were negative.

The patient had a resolution of his fever and headache after 2 days of intravenous acyclovir. However, on the
third day of treatment, he developed subtle vesicular lesions localized to his right forearm, corresponding to the right T1
dermatome. The lesions consisted of no more than six vesiculopapular eruptions on an erythematous base. Unfortunately,
clinical images were not obtained at the time of rash development. The cutaneous lesions regressed within 3 days after
their onset.

The final diagnosis was VZV meningitis preceding herpes zoster. After completing 14 days of acyclovir, the patient
was discharged without complications. He remained free of neurological symptoms and sequelae at the 1-month follow-

up.

Case Presentation 2

Patient History and Clinical Presentation

A 2l-year-old female with a history of systemic lupus erythematosus (SLE), currently receiving hydroxychloroquine
weekly and prednisolone 5 mg daily, developed a painful vesicular rash over the left T9-T10 dermatomes (Figure 2).
Regarding prior VZV exposure, the patient could not recall a history of primary varicella infection (chickenpox). Her
vaccination status was uncertain; the varicella vaccine is not included in Thailand’s national Expanded Program on
Immunization (EPI), and her family could not recall if she had received it privately.

One day after rash onset, she was admitted and initiated on acyclovir for herpes zoster. By the third day, she
developed a diffuse headache without neck stiffness. On examination, erythematous vesicular lesions were observed
beyond the T9-T10 dermatomes (Figure 2), with 10 discrete lesions scattered across both arms, legs, and face. Kernig’s
sign was negative, and the rest of the physical examination was unremarkable.

Figure 2 Classic papulovesicular rash on an erythematous base distributed along the T9-T10 dermatomes.
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Figure 3 CSF Wright’s stain revealed atypical binucleated monocytoid lymphocyte (black arrow). A larger monocyte is indicated by a white arrow. The black scale bar
indicates 10 um.

Laboratory Findings

Cerebrospinal fluid (CSF) analysis revealed a mildly elevated opening pressure of 27 cmH,0. CSF contained 25 white
blood cells/uL (95% mononuclear), no red blood cells, protein of 55 mg/dL, and glucose of 53 mg/dL (serum glucose
100 mg/dL). CSF Wright’s stain showed atypical bilobed lymphocytes (Figure 3). CSF polymerase chain reaction (PCR)
was positive for varicella-zoster virus (VZV) with a cycle threshold (Ct) value of 30 and negative for other human
herpesviruses. Bacterial and fungal cultures, as well as serum and CSF cryptococcal antigens, were negative. Upon
manual review, 1 atypical lymphocyte was observed per 3040 OF.

Imaging Findings

No imaging studies were performed.

Treatment and Outcome

A diagnosis of disseminated herpes zoster and VZV meningitis was made. She was treated with intravenous acyclovir for
14 days. At three months of follow-up, all rashes and symptoms had resolved without complications. She remained on
acyclovir secondary prophylaxis. The time course for each case is presented in Figure 4.

Discussion

VZV meningitis is an under-recognized cause of viral meningitis that can affect both immunocompromised and
immunocompetent individuals.* With the advancement of molecular techniques, an increase in case reports of VZV
meningitis in immunocompetent individuals has been observed, implicating it as the third most common cause of viral
meningitis in adults.* ® Its manifestations range from clinically acute meningitis, with or without cutaneous lesions, to
subclinical CSF pleocytosis associated with herpes zoster—the latter being more frequently observed.”® Hence, the
diagnosis of VZV meningitis in most cases was established based on a constellation of clinical meningitis with cutaneous
manifestation and molecular findings in the CSF. It is noteworthy that in up to 40% of cases, isolated meningitis without
herpes zoster has been reported in immunocompetent individuals, with 33% of these cases presenting with meningitis
prior to the appearance of cutaneous lesions.®’ Therefore, diagnosing VZV meningitis without cutaneous manifestations
presents a significant challenge. In these scenarios, while CSF lymphocytic pleocytosis and elevated protein provide
initial clues, PCR confirmation remains essential. Outcomes of VZV meningitis after treatment with effective antiviral
therapy are generally favorable, though minor neurological sequelae, such as headache, vertigo, and concentration
difficulties, have been reported in up to 50% of cases at one month.” However, recent case series in immunocompetent
adults have shown uneventful recoveries.”® Mortality has not been reported with isolated VZV meningitis, in contrast to
VZV encephalitis.>>'°
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Figure 4 Temporal relationship between neurological symptoms and cutaneous eruption. The timeline illustrates the sequence of clinical events for Case | (top) and Case 2
(bottom). The x-axis represents days relative to the onset of the first reported symptom (Day 0). Case | demonstrates neurological symptoms (headache and retro-orbital
pain) preceding the vesicular rash by 4 days. Conversely, Case 2 demonstrates the onset of vesicular rash 3 days prior to the development of neurological symptoms.
Colored markers indicate symptom onset, initiation of acyclovir therapy, and subsequent resolution.

Prompted by our observations, we reviewed the existing literature to characterize the relationship between atypical
lymphocytes and VZV infection. To date, only one case report has documented atypical lymphocytes in the CSF during
VZV meningitis.> No morphological comparison of the atypical lymphocytes in that report was made with those
observed in our case. Binucleated or bilobed lymphocytes have been reported in chronic lymphocytic leukemia and in
non-neoplastic conditions such as polyclonal B-cell lymphocytosis with binucleated lymphocytes (PPBL).""'> However,
a plausible mechanism underlying the morphological changes in lymphocytes caused by VZV has yet to be established,
nor has their specificity to VZV been proven. It is noteworthy that atypical lymphocytes in the CSF have also been
reported in cases of Epstein—Barr virus (EBV), enterovirus, and West Nile virus infections.'>™1° Yet, none of those cases
demonstrated the bilobed morphology observed in our patients. Clonal expansion or virus-induced cytopathic effects may
explain the atypical CSF morphology, although further immunophenotypic studies would be required to confirm this
hypothesis. While atypical lymphocytes are commonly described in the peripheral blood during primary varicella
(chickenpox),'® their presence in the CSF during VZV reactivation, such as herpes zoster, has been documented only
once in the literature.” In our patient, the appearance of a dermatomal rash after meningitis supports the interpretation that
this was a reactivation event rather than primary varicella, similar with the previous report.” This finding may suggest
that such morphological changes are unique to VZV reactivation and warrant further investigation. Hence, our report
suggests that identifying atypical bilobed lymphocytes in the CSF may serve as a simple, early cytomorphological
marker. This finding should warrant further molecular testing for herpesviruses and the initiation of empiric antiviral
therapy to prevent progression, as observed in Case 1. Reports of neutrophilic and leukemoid reactions in the CSF are
very rare, and varicella zoster virus should be considered as a potential etiology, particularly when bacterial causes are

not evident.!'”?

Conclusion

These cases highlight the diagnostic value of identifying atypical lymphocytes distinct from Mollaret’s cells—specifically
bilobed or binucleated monocytoid lymphocytes in CSF cytology. Although traditionally associated with primary
varicella, such findings may also occur in VZV reactivation. Morphological clues in CSF cytology, when interpreted
alongside clinical and molecular data, can facilitate early identification of viral etiology—particularly in cases lacking

cutaneous manifestations. While treatment of VZV meningitis remains primarily supportive and based on antiviral
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therapy, early suspicion based on cytological findings may prompt earlier initiation of acyclovir, potentially reducing

complications or neurological sequelae.

Patient Perspective and Take-Away Message
Both patients provided consent and expressed relief at the successful diagnosis and treatment of their condition. The key

take-away message for clinicians is that atypical bilobed lymphocytes in the CSF should raise suspicion of VZV

meningitis, even in the absence of a rash. This should encourage the early consideration of acyclovir therapy while

awaiting molecular confirmation.
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