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Abstract

Herpes simplex virus meningoencephalitis (HSV ME) is a severe viral infection that affects the brain and
surrounding tissues. It is caused primarily by HSV type 1 (HSV-1) virus. This condition requires prompt
recognition and treatment due to its potential for significant morbidity and mortality. We aim to highlight
the importance of avoiding common diagnostic pitfalls in identifying HSV meningoencephalitis, especially
in immunocompromised individuals. We present a case of a 34-year-old immunocompromised patient with
HSV meningoencephalitis, emphasizing key clinical features and diagnostic strategies that helped us reach
an accurate diagnosis. By sharing this case, we aim to enhance awareness and improve the management of
HSV meningoencephalitis in similar patient populations, leading to better outcomes.

Categories: Internal Medicine, Neurology, Infectious Disease
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Introduction

Herpes simplex virus (HSV) is one of the leading causes of meningitis and encephalitis, and the prognosis is
impacted by timely diagnosis and initiation of treatment [1]. It can occur in all age groups, and about 90% of
HSV encephalitis is due to HSV type 1 (HSV-1) [1]. HSV-1 spreads mainly through oral contact and is known
to cause oral sores. Meningitis and encephalitis are usually from the reactivation of a virus from earlier
infection [2]. Meningoencephalitis (ME) symptoms include fever, headache, neck stiffness, and confusion. In
addition, patients may have hallucinations, gastrointestinal symptoms, and generalized rash [3]. However,
immunocompromised individuals can present with atypical symptoms such as lack of systemic symptoms or
prodrome, meningism, fewer focal motor deficits, less pronounced cerebrospinal fluid (CSF) white cell count
pleocytosis, recurrent brain stem encephalitis, and more widespread involvement beyond temporal lobe
lesions on computed tomography (CT) scan and magnetic resonance imaging (MRI) of the brain [1,4].
Diagnostic testing with polymerase chain reaction (PCR) of cerebrospinal fluid (CSF) can be positive, but
leukocytic pleocytosis might not be evident in an immunocompromised patient. Due to this, HSV ME can be
misdiagnosed and underreported [4]. Nevertheless, using a targeted PCR in addition to multiplex PCR has
been shown to improve diagnostic yield [5]. Untreated HSV ME has a high mortality, over 70%[1]. Here, we
present a case of HSV ME in a 34-year-old immunocompromised individual, illustrating avoidance of
common diagnostic pitfalls.

Case Presentation

A 34-year-old male with a past medical history of anxiety disorder, alcohol abuse, and methamphetamine
use disorder presented to the emergency room (ER) for evaluation of fever, headache, and neck pain. The
symptoms started on the day of presentation after using methamphetamine. He was tachycardic but
thought to be due to methamphetamine use, and he was discharged as his laboratory results were reassuring
and symptoms improved after benzodiazepines were administrated. However, he returned shortly to the ER
in four hours because of worsening headache, neck pain, and fever. On arrival, he was ill-looking and in
discomfort. Vitals showed a heart rate of 152/minute and a respiratory rate of 30/minute. Laboratory
investigations are shown in Table 1.
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Admission laboratory test and vitals Value Reference
Sodium 137 mmol/L 135-145 mmol/L
Potassium 3.7 mmol/L 3.6-5.2 mmol/L
Chloride 105 mmol/L 98-107 mmol/L
Bicarbonate 20 mmol/L 22-29 mmol/L
BUN 18 mg/dL 8-24 mg/dL
Creatinine 1.28 mg/dL 0.74-1.35 mg/dL
Total calcium - 8.6-10 mg/dL
AST 55 U/L 8-48 U/L

ALT 51 UL 7-55 U/L

ALP 84 U/L 40-129 U/L
Total bilirubin 1.2 mg/dL <1.2 mg/dL

TABLE 1: Basic laboratory findings at admission

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, BUN: blood urea nitrogen

On examination, he was alert and oriented but had neck rigidity. There was no agitation or clonus, but on

laboratory findings, we noted a fever of 38.7°C, leucopenia of 1.2 x 109/L, and lactic acidosis of 4.1 mmol/L.
Principal differential diagnoses included sepsis from central nervous system infection such as bacterial or
viral meningitis/encephalitis and methamphetamine toxicity. The patient initially was alert and oriented
with blood pressure (BP) of 108/58 mm Hg. During his emergency room (ER) stay, he became progressively
encephalopathic with a decline in BP. He was given intravenous fluid as per sepsis protocol at 30 cc/kg along
with broad-spectrum antibiotics, vancomycin, cefepime, and metronidazole. However, he remained
hypotensive (83/53 mm Hg), encephalopathic, and difficult to arouse in the ER. Norepinephrine

infusion was therefore initiated, and he was admitted to the intensive care unit (ICU). During this time, a
comprehensive infectious workup was ordered, including a computed tomography (CT) scan of the head in

the ER (Figure 7), an MRI of the spine with and without contrast, blood cultures, and a lumbar puncture (LP).

Imaging studies demonstrated no significant abnormality, and cerebrospinal fluid (CSF) analysis showed
erythrocytosis with normal white cell count (1/mcL) with 100% lymphocytes on differential (Table 2).
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FIGURE 1: Computed tomography scan of the head without contrast: no
acute abnormalities were noted
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CSF laboratory test Value Reference

CSF appearance Clear Normal

RBC 7/mcL <10/mcL

WBC 1/mcL 0-5/mcL

Lymphocyte 100% 60% +/- 20%

Protein 28 mg/dL 15-45 mg/dL

Glucose 66 mg/dL ,;zzz)sxeirza:jlzl)m% of plasma (plasma
Xanthochromia Negative Negative

Gram stain No organism seen Negative

No growth after seven days of

CSF culture . . Negative
incubation
Meningitis/encephalitis panel, PCR (including HSV-1 Negative Negative
iV iv

and HSV-2) 9 9

Varicella-zoster virus PCR Negative Negative
HSV-1 PCR Positive Negative
HSV-2 PCR Negative Negative

TABLE 2: CSF laboratory findings

CSF: cerebrospinal fluid, RBC: red blood cells, WBC: white blood cells, PCR: polymerase chain reaction, HSV: herpes simplex virus

Acyclovir was added to therapy to empirically cover viral meningitis in the ICU. His encephalopathy was
initially considered secondary to the additional benzodiazepines he received while in the ER. During his ICU
stay, targeted PCR for herpes simplex virus-1 on CSF came back positive, yielding the diagnosis of HSV-1
meningoencephalitis. Of note, the CSF meningitis/encephalitis panel for HSV-1 was negative. Blood cultures
remained negative, and the patient was continued on a 10-day course of acyclovir. The patient remained
afebrile, and hemodynamic stability was regained. He was discharged to a rehabilitation facility for drug
detoxification.

Discussion

HSV is one of the most common causes of viral encephalitis. Its incidence in the USA is one in 100,000-
150,000 [6]. HSV-1 is more common to cause encephalitis than HSV-2 [6-8]. HSV meningoencephalitis (HSV
ME) is associated with high mortality, morbidity, and financial burden; untreated mortality approaches
70%, and among those who survive, the vast majority have some degree of neuropsychiatric impairment [8].
Hence, it is important to be aware of some common pitfalls relating to diagnosis.

Patients with HSV ME may present atypically, and consequently, the diagnosis may be missed if appropriate
tests, such as MRI of the brain and CSF PCR studies, are not ordered [8]. Classically, patients present with
viral prodromal symptoms, altered mental sensorium, fever, seizures, focal neurological deficits, and
behavioral changes, accompanied by abnormal electroencephalogram (EEG), gadolinium contrast enhancing
changes on MRI of the brain, CSF pleocytosis (>5 nucleated cells/mL), and CSF PCR testing positive if tested
at the appropriate time [9,10]. However, it is important to have a high index of suspicion as certain patients,
especially those who are immunocompromised, may not present with the typical constellation of signs or
symptoms [8,11,12]. In one study, immunocompromised patients with HSV ME have been noted to have viral
prodromal symptoms and focal signs and symptoms infrequently [13]. Lack of CSF pleocytosis and more
severe neurological involvement were reported outside the meso-temporal regions in imaging studies [13].

It is also well-recognized that there could be a lack of CSF pleocytosis in the immunocompromised
population, which was also noted in our case [8,10]. This lack of CSF pleocytosis is common in
immunocompromised patients with bacterial meningitis and HSV ME, alluding to a defect in immune
defense mechanisms [8,11,12]. Hence, it is essential to perform pertinent diagnostic studies such as

brain MRI and targeted CSF PCR for HSV, which have high diagnostic values when performed with a high
index of suspicion [8]. At the same time, CSF PCR for HSV, when performed too early in the disease course,
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could be negative [8,14]. In such cases, it is recommended that one should treat the disease and repeat the
testing about three to seven days later when it may test positive [14]. This is clinically relevant as morbidity
and mortality were almost six times higher in immunocompromised patients when compared to
immunocompetent patients [8,13]. Of note, multiplex molecular panels may demonstrate lower analytic
sensitivity compared to dedicated targeted singleplex PCR assays; hence, if clinically relevant, the
concomitant use of both molecular testing is recommended, as was done in our case, and only the targeted
CSF HSV-1 PCR test was positive [5,15]. Nevertheless, as molecular testing sensitivity increases, so does the
chance of a false-positive or true-positive result that is not clinically significant [15].

Our patient had a history of alcohol and methamphetamine drug abuse, thus qualifying himself for
immunocompromised status [16-18]. He presented with fever, headache and tachycardia, and leukopenia.
Initially, he was discharged back home as suspicion of a severe pathology was low. Fortunately, he presented
again with more severe signs and symptoms, which led to more invasive testing such as lumbar puncture and
CT of the head. The CSF studies demonstrated a lack of pleocytosis, but we continued with antimicrobial
therapy until the targeted CSF HSV PCR returned positive, as our suspicion for HSV ME was high. The
antibacterial agents were discontinued at that point, and a course of intravenous acyclovir was completed.
The patient has been noted to be doing well and undergoing drug detoxification therapy and rehabilitation
as an outpatient three months post-discharge.

Conclusions

In immunocompromised patients, it is important to maintain a high index of suspicion for HSV
meningoencephalitis and other infectious central nervous system pathologies as the clinical presentation
may be subtle with an absence of typical signs and symptoms. Performing appropriate testing, such as timely
MRI of the brain and CSF HSV PCR testing, in such a setting may unmask the diagnosis, preventing
catastrophic outcomes.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

Author contribution: Swechchha Silwal contributed to the conceptualization, drafting, reviewing, and final
editing of the manuscript and agreeing to the accuracy of the work. Esraa Hassan contributed to the
conceptualization, drafting, reviewing, and final editing of the manuscript and agreeing to the accuracy of
the work. Shikha Jain contributed to the conceptualization, drafting, reviewing, and final editing of the
manuscript and agreeing to the accuracy of the work. Ibtisam Rauf contributed to the conceptualization,
drafting, reviewing, and final editing of the manuscript and agreeing to the accuracy of the work. Sri J.
Obulareddy contributed to the reviewing and editing of the manuscript and agreeing to the final accuracy of
the work. Sara Suleman contributed to the reviewing and editing of the manuscript and agreeing to the final
accuracy of the work. Faraaz A. Yousuf contributed to the reviewing and editing of the manuscript and
agreeing to the final accuracy of the work. Eric O. Gomez Urena contributed to the conceptualization,
drafting, reviewing, and final editing of the manuscript and agreeing to the accuracy of the work. Cristina
Corsini Campioli contributed to the conceptualization, drafting, reviewing, and final editing of the
manuscript and agreeing to the accuracy of the work. Nitesh K. Jain contributed to the supervision, critical
revision, editing, and reviewing of the manuscript and agreeing to the final accuracy of the work. This
research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit
sectors.

References

1. Kennedy PG, Chaudhuri A: Herpes simplex encephalitis. ] Neurol Neurosurg Psychiatry. 2002, 73:237-8.
10.1136/jnnp.73.3.237

2. Zhu S, Viejo-Borbolla A: Pathogenesis and virulence of herpes simplex virus. Virulence. 2021, 12:2670-702.
10.1080/21505594.2021.1982373

3. Tyler KL: Acute viral encephalitis. N Engl ] Med. 2018, 379:557-66. 10.1056/NE]JMral708714
Saylor D, Thakur K, Venkatesan A: Acute encephalitis in the immunocompromised individual . Curr Opin
Infect Dis. 2015, 28:330-6. 10.1097/0C0.0000000000000175

5. Liesman RM, Strasburg AP, Heitman AK, Theel ES, Patel R, Binnicker MJ: Evaluation of a commercial
multiplex molecular panel for diagnosis of infectious meningitis and encephalitis. ] Clin Microbiol. 2018,
56:10.1128/JCM.01927-17

6.  Whitley R, Baines J: Clinical management of herpes simplex virus infections: past, present, and future .

2023 Silwal et al. Cureus 15(7): e42242. DOI 10.7759/cureus.42242 50f6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1136/jnnp.73.3.237
https://dx.doi.org/10.1136/jnnp.73.3.237
https://dx.doi.org/10.1080/21505594.2021.1982373
https://dx.doi.org/10.1080/21505594.2021.1982373
https://dx.doi.org/10.1056/NEJMra1708714
https://dx.doi.org/10.1056/NEJMra1708714
https://dx.doi.org/10.1097/QCO.0000000000000175
https://dx.doi.org/10.1097/QCO.0000000000000175
https://dx.doi.org/10.1128/JCM.01927-17
https://dx.doi.org/10.1128/JCM.01927-17
https://dx.doi.org/10.12688/f1000research.16157.1

Cureus

10.

11.

12.

13.

14.

15.

F1000Res. 2018, 7:10.12688/f1000research.16157.1

Hjalmarsson A, Blomgqvist P, Skdldenberg B: Herpes simplex encephalitis in Sweden, 1990-2001: incidence,
morbidity, and mortality. Clin Infect Dis. 2007, 45:875-80. 10.1086/521262

Bradshaw MJ, Venkatesan A: Herpes simplex virus-1 encephalitis in adults: pathophysiology, diagnosis, and
management. Neurotherapeutics. 2016, 13:493-508. 10.1007/s13311-016-0433-7

Venkatesan A, Tunkel AR, Bloch KC, et al.: Case definitions, diagnostic algorithms, and priorities in
encephalitis: consensus statement of the international encephalitis consortium. Clin Infect Dis. 2013,
57:1114-28. 10.1093/cid/cit458

Whitley R], Soong SJ, Linneman C Jr, Liu C, Pazin G, Alford CA: Herpes simplex encephalitis. Clinical
assessment. JAMA. 1982, 247:317-20.

Weisfelt M, de Gans ], van der Ende A, van de Beek D: Community-acquired bacterial meningitis in alcoholic
patients. PLoS One. 2010, 5:€9102. 10.1371/journal.pone.0009102

van Veen KE, Brouwer MC, van der Ende A, van de Beek D: Bacterial meningitis in alcoholic patients: a
population-based prospective study. | Infect. 2017, 74:352-7. 10.1016/}.jinf.2017.01.001

Tan IL, McArthur JC, Venkatesan A, Nath A: Atypical manifestations and poor outcome of herpes simplex
encephalitis in the immunocompromised. Neurology. 2012, 79:2125-32. 10.1212/WNL.0b013e3182752ceb
Tunkel AR, Glaser CA, Bloch KC, et al.: The management of encephalitis: clinical practice guidelines by the
Infectious Diseases Society of America. Clin Infect Dis. 2008, 47:303-27. 10.1086/589747

Binnicker MJ, Espy MJ, Irish CL: Rapid and direct detection of herpes simplex virus in cerebrospinal fluid by
use of a commercial real-time PCR assay. ] Clin Microbiol. 2014, 52:4361-2. 10.1128/JCM.02623-14
Friedman H, Newton C, Klein TW: Microbial infections, immunomodulation, and drugs of abuse. Clin
Microbiol Rev. 2003, 16:209-19. 10.1128/CMR.16.2.209-219.2003

Glac W, Dunacka J, Grembecka B, Swiatek G, Majkutewicz I, Wrona D: Prolonged peripheral
immunosuppressive responses as consequences of random amphetamine treatment, amphetamine
withdrawal and subsequent amphetamine challenges in rats. ] Neuroimmune Pharmacol. 2021, 16:870-87.
10.1007/s11481-021-09988-1

Gupta NM, Lindenauer PK, Yu PC, et al.: Association between alcohol use disorders and outcomes of
patients hospitalized with community-acquired pneumonia. JAMA Netw Open. 2019, 2:e195172.
10.1001/jamanetworkopen.2019.5172

2023 Silwal et al. Cureus 15(7): e42242. DOI 10.7759/cureus.42242

6 0of 6


https://dx.doi.org/10.12688/f1000research.16157.1
https://dx.doi.org/10.1086/521262
https://dx.doi.org/10.1086/521262
https://dx.doi.org/10.1007/s13311-016-0433-7
https://dx.doi.org/10.1007/s13311-016-0433-7
https://dx.doi.org/10.1093/cid/cit458
https://dx.doi.org/10.1093/cid/cit458
https://pubmed.ncbi.nlm.nih.gov/6275134/
https://dx.doi.org/10.1371/journal.pone.0009102
https://dx.doi.org/10.1371/journal.pone.0009102
https://dx.doi.org/10.1016/j.jinf.2017.01.001
https://dx.doi.org/10.1016/j.jinf.2017.01.001
https://dx.doi.org/10.1212/WNL.0b013e3182752ceb
https://dx.doi.org/10.1212/WNL.0b013e3182752ceb
https://dx.doi.org/10.1086/589747
https://dx.doi.org/10.1086/589747
https://dx.doi.org/10.1128/JCM.02623-14
https://dx.doi.org/10.1128/JCM.02623-14
https://dx.doi.org/10.1128/CMR.16.2.209-219.2003
https://dx.doi.org/10.1128/CMR.16.2.209-219.2003
https://dx.doi.org/10.1007/s11481-021-09988-1
https://dx.doi.org/10.1007/s11481-021-09988-1
https://dx.doi.org/10.1001/jamanetworkopen.2019.5172
https://dx.doi.org/10.1001/jamanetworkopen.2019.5172

	A Case of Herpes Simplex Virus Meningitis in an Immunocompromised Individual: Avoiding Common Diagnostic Pitfalls
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Basic laboratory findings at admission
	FIGURE 1: Computed tomography scan of the head without contrast: no acute abnormalities were noted
	TABLE 2: CSF laboratory findings

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


