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Tuberculous meningoencephalitis in patient
co-infected with herpes simplex virus

Objective — to pay attention of clinicians to sterile meningoencephalitis, which in fact can be caused by

mycobacteria tuberculosis.

Materials and methods. The routine lab methods were used in the study. The bacterial and viral DNA
sequences were quantified by real-time PCR. Smear microscopy using the Ziehl-Neelsen stain, and CSF pellet
cultivation on the Lowenstein-Jensen medium were used for searching of M. tuberculosis.

Results and discussion. A young woman was admitted to our hospital because of fever, headache and
hallucinations, and meningeal symptoms. Pleocytosis, decreased level of glucose, HSV-1 DNA and antibodies
to the virus were found in CSF sample. Although antibiotics and acyclovir were administered, fever,
hallucinations and meningeal signs intensified. A second CSF sample contained higher level of cytosis and a
«spider-web» cloth (SWC). So, tuberculosis was regarded as the most likely cause of the disease. Later, when
M. tuberculosis DNA was revealed in CSF, the diagnosis was confirmed. The patient started receiving

antituberculous treatment with good effect.

Conclusions. The possibility of latent involvement in the process of M. tuberculosis should be kept in mind
in any cases of sterile meningoencephalitis. An empiric trial of antituberculosis therapy may be useful in other

cases of apparently idiopathic meningoencephalitis.
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1. Introduction

Tuberculous meningoencephalitis (TBM) is one
of the most serious clinical forms of extra-pulmo-
nary tuberculosis (TB) with a high mortality rate
and disabling neurological sequelae [4]. TBM
often has atypical onset and evolution, highly het-
erogeneous and unspecific clinical symptoms that
result in a delayed diagnosis. Prognosis therefore
is poor, despite adequate treatment. Often tuber-
culosis and TBM are observed in people with
immunosuppression and, above all, HIV-infected.
Beside HIV, other pathogens can suppress immu-
nity and accompany TB. Below we present the
case of TBM in a young adult woman co-infected
with HSV-1 /2.
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2. Case Presentation
Patient information

A 22-year-old woman was presented to The
Center of Infectious Disorders of the Nervous
System (CIDNS, Kyiv, Ukraine) in March 2017
with dizziness, 2-week history of fever, severe fron-
tal headache, a sense of <heaviness» in the head,
weakness, memory impairment, cervical and lum-
bar pain and vomiting during the last 3 days. The
patient was in good health until a month before
admission to our clinic. After severe stress specific
symptoms developed. She was admitted to the
local hospital, where she was treated with anti-
inflammatory and neuroprotective drugs for
2 weeks. A umbar puncture (LP) was not per-
formed. Since her fever and intoxication symptoms
worsened, she was presented to CIDNS for further
follow-up and treatment.
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Personal history

The patient denied TB and previous disorders of
the CNS. She had no history of immunosuppression.

Clinical findings

On admission, general condition of the patient
was severe. Clinical manifestations observed inclu-
ded: fever, headache, weakness. She also experienced
visual and auditory hallucinations (critical). The
patient presented cranial nerve dysfunctions (right-
ward-ptosis, eyelid tremor, diplopia), left-beating
nystagmus, smoothed leftward-nasolabial fold, miti-
gated deep tendon reflexes in her lower extremities,
reduced muscular strength on the leftward, tremor
of the hands during the complicated Barre — test,
and dysmetria, which was observed on the finger-to-
nose test. Lasseg, Nery, Gordon, Stryumpel,
Chaddok, Pussep, Babinsky signs were positive for
one or both sides in addition to a stiff neck and
meningeal symptoms (Kernig/Brudzinsky).

Diagnostic focus and assessment

A blood test revealed small neutrophilic leukocy-
tosis. CSF analysis showed significant pleocytosis
of 247 cells/mm? (mononuclear cells, 88 %; PMNC,
12 %); glycorrhachia, 1.7 mmol/L; proteinorachia,
0.99 g/L; and CSF /blood glucose ratio, 0.35. HSV-1
DNA and HSV-specific IgG were also revealed in
the CSF sample. No other DNA no antibodies to
viral and bacterial proteins were detected in the
spinal fluid, and blood. Acid-fast bacilli were not
found in the smear. CSF culture was sterile. MR
brain imaging in T2W, FLAIR, and T1W mode
showed a mild expansion of the perivascular space
in the projection of basal nuclei of both hemi-
spheres. The regions of hyper intensive MR signal
on T2 mode were located in various parts of the
right hemisphere (figure).

Taking into account the data, a suspected diag-
nosis was made: HSV-associated meningoencepha-
litis. Cefoperazone/sulbactam, dexamethasone,
acyclovir, and ademetionine were administered. As
a result, the patient’s state improved somewhat,
however, the second CSF sample obtained 7 days
after the collection of the first one showed higher
level of cytosis, 317 (85 % lymphocyte, 15 %
PMNC), and lower level of glucose, 0.6 mmol /L.
Besides, a «spider-web» cloth (SWC, specific fibrin
film) was firstly detected. The chest CT was nor-
mal. Accordingly, treatment was completed with
isoniazid, ethambutol, rifampicin and levofloxacin.
Soon cytosis began to decrease (189 WCC/ml),
glucose to increase (1.2 mmol/L), and neurological
signs to regress. Finally, after a week of the second
sampling in the third CSF probem. Tuberculosis
DNA was found. It allowed the suspected diagnosis
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Figure. T2 weighted image of MRI brain showing areas
of mild increased signal in the right parietal lobe
(made soon after admission)

to be changed on tuberculous meningoencephalitis.
Therefore, cefoperazone/sulbactam, and acyclovir
were stopped, and streptomycin was added instead.
During the next 5 weeks, the complete regression
of neurological symptoms (except for finger-to-nose
test) was observed. The patient was discharged for
outpatient treatment 05/24/2017 with a recom-
mendation for control survey after five-six months.
09/12/2017 control examination was made. There
were no complaints, no neurological/meningeal
signs. A CSF sample contained 15 cells/mm?,
0.66 g/L of protein, 2.7 mmol/L of glucose, IgG to
HSV-1/2, and SWC. No KB-DNA was detected.
MRI brain contained no pathologic foci. The pa-
tient was recommended to continue anti-TB treat-
ment for at least a year with the checkup.

3. Discussion

Tuberculous meningoencephalitis is a rare but
extremely dangerous form of tuberculosis. Only the
early treatment allows a patient’s recovery. The case
presented above highlights the challenges in the
diagnosis of TBM. It is of interest primarily because
the treatment was an important imperative of the
correct diagnosis. Indeed, initially we classified the
case as HSV-1-associated meningoencephalitis.
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This conclusion was absolutely legitimate because
it was based on rigorous, formal criteria: presence of
HSV-1 DNA and antibodies to the virus in the
sterile CSE. Moreover, the following two weeks’
therapy with acyclovir results in complete virology
response but not neurological recovery. On the
contrary, the patient’s state worsened. So, we were
forced to revise the treatment strategy: acyclovir
was canceled and set of anti-tuberculosis drugs was
introduced. Prerequisites for that were high cytosis
and appearance of SWC. An empirical treatment
soon led to positive dynamic in the patient’s state.
We think that the reactivation of persistent HSV-
infection was triggered by the underlying disease.
However, relapse of the HSV-infection had no
effect on the pathological process in the brain.

It is known, laboratory diagnosis of TBM based
on the results of the routine CSF analysis and imag-
ing data is often inadequate in making a correct
diagnosis or even leads to a miss diagnosis. In addi-
tion, the diagnosis should be quick, as it is vital [2].
Smear microscopy using the Ziehl-Neelsen stain is

the rapid but low sensitive method. Propagation of
M. tuberculosis on the Lowenstein-Jensen medium,
is very slow, making it impractical for prompt diag-
nosis [3]. PCR-based methods are the best for rapid
and definitive diagnosis of CNS tuberculosis. We
used the GeneXpert test with sensitivity of 59.3 %
[1]. In the case presented here, the repeated conven-
tional (microscopy, bacteriology) and even modern
(PCR) tests for tuberculosis revealed firstly to be
negative. So, the diagnosis ex juvantibus was the
only choice. Later M. tuberculosis DNA was found
in some CSF samples that confirmed the diagnosis.

4. Conclusion

In our case report, the treatment allowed us to
establish the correct diagnosis; fortunately, we
could perform the procedure before the patient
developed a critical status. The published evidence
and presented here our clinical experience suggest
the importance and urgent need to develop new
specific and highly sensitive methods to further
improve the diagnosis of TBM to reduce mortality.

No conflicts of interest. Participation of authors: concept development, processing of material, text writing — P.A. Dyachenko,

A.G. Dyachenko; collection of material — P.A. Dyachenko.
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LY «IHcTuTyT enigemionorii Ta iHdeKLUiHMX 3axBoptoBaHb iM. J1.B. [pomawescbkoro HAMH Ykpainuy, Kuis

2CymCbKUI flepxKaBHMiA yHiBepcUTeT

Ty6epKynbo3HUN MeHiHTroeH1edhaniT y XBOpoi,
1H(iKOBaHOI BIpYyCOM IPOCTOr0 reprecy

Mema po6omu — 3BepHyTH yBary JikapiB Ha cTepHJIbHI MeHiHroeHIedasiTH, SIKi HacIpaB/Ii MOKYTb

OyTH BUKJIMKaHI MiKOOaKTePisIMU TYOEPKYIbO3Y.

Mamepianu ma memoou. B pobori Oysin Bukopucrani pytunHi jsabopatopti metoau. Ilocaigosrocti

Gaxrepiambhoi Ta Bipycuoi JITHK kinbKicHO BU3HAYAIM 32 JOMIOMOTOIO peas-TailM MOJIMEPa3Hoi Peakiwii.
Jlnst nomyky M. tuberculosis ocax CMP okparryBanu 3a Ziehl-Neelsen i kyisruByBasiv Ha cepemoBuiiti
Lowenstein-]Jensen.

Pe3ynvmamu ma o06208openns. Jlo Hamioi jikapHi OyJa jocTaBjieHa MOJIOIa KiHKa 3i cKapramu Ha
JINXOMAHKY, TOJIOBHUN Oisb Ta TasonMHalii. B Hel Takox CIIOCTEPIraNuCh MEHIHTeaJIbHI CUMIITOMU.
Y 3pasky cnuHHOMO3KOBOI pigunu (CMP) Bigmiuenuit niefionuTos, 3HMKEHUI PiBEHb TJIOKO3H, a
takox Oysa BusiBiena JIHK BIIT-1 ta anturina mo Bipycy. Ilomnpu 3actocyBaHHst aHTHOIOTHKIB Ta aliu-
KJIOBipY CTaH MallieHTKky noripiryBascs. /[pyruit 3pazok CMP, orpuManuii uepes TH:K/IEHb MicIs epIo-
0, XapaKTepU3yBaBCsl GiTbIIT BUCOKUM PIBHEM IIUTO3Y Ta HASIBHICTIO (hiGPMHOBOTO 3TyCTKA, SIKUH 4acTO
3ycTpivyaeThes Npu TyGepKyIb03HOMY MeHiHTiTI. OTiKe, TYOEepKyIb03 CTaB BBasKATUC HAWOIIbIIT IMOBIp-
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HOIO IpuuKHoio 3axBopioBanus. Bussiennst IHK M. tuberculosis y tpetbomy 3pasky CMP miarsepansio
miarnos. [TamieHTKa movyasa OTPUMYBATH IIPOTUTYOEPKYIbO3HE JIIKYBaHHS 3 TapHUM e(heKTOM.

Bucnosxu. Y 6yab-IKNX BUNIAKaX CTEPUILHOTO MEeHIHTOeHI[ehaiTy CJIif MaTh Ha yBasi MOKJINBICTD
PUXOBAHOTO BTpydYaHHst B npouec M. tuberculosis. EMuipuuHe mnpusHaueHHs POTUTYOEPKYIbO3ZHOT
Teparrii Moske OyTH KOPUCHUM Yy BUIIQKaX 1i0HaTHYHOrO MeHiHroeHIedaiTy.

Knouoei croea: Ty6epKyibo3, MeHiHTOEHIIe(hATIT, BipyC IIPOCTOTO TEPIIECy.

MN.A. Obayenko?, A.T. bayeHko?

LleHTp nHbEeKUMOHHbIX 3a60NeBaHUn HEPBOBOT CUCTEMU
Y «AHcTuTyT 3nuaemunonorum u uHhEKLMOHHbIX 3a60neBanuit umenn J1.B. Tpomawesckoro HAMH YkpauHbi», Kues
2CyMCKWit rocyRapCTBEHHbIN YHUBEpCUTET

Ty6epKyne3Hbn MEHUHT03HIIePanuT y 60/1bHOW,
MHQUUNPOBAHHOW BUPYCOM IIPOCTOTO replieca

Ileav pabomovr — o0OpaTuTh BHUMAHUE Bpauel Ha CTePUIIbHBIE MEHHHTOIHIIE(ATUTH, KOTOPBIE HA CAMOM
JIeJie MOTYT OBITh BBI3BaHBI MUKOOAKTEPHSMU TyOEpKYyJIe3a.

Mamepuanvt u memoodvt. B paGore ObLIN UCIIOIB30BaHbI PYTHHHBIE JJabopaTopHbie MeToAbl. [Tocie-
noBatesibHOCTH OakTepuanbHoil 1 BupycHoil [IHK KosmmyecTBEHHO OTPeResiii PU MOMOII Peasi-TailM
noJimMepasHoii 1ernHoi peaxkuuu. st moncka M. tuberculosis ocamox CMIK okparmanu 1o Ziehl-Neelsen
U KyJIBTUBUPOBaJIM Ha cpefie Lowenstein-Jensen.

Pesyavmamot u 06cyscoenue. B vairy 6osipHUITY ObLIa JOCTaBIEHA MOJIOZAS SKEHIINHA € JKaIo0aMK Ha
JIMXOPAJIKY, TOJIOBHYI0 00JIb ¥ TaJUTIONMHAIIMK. Y Hee TakKe HaOJoJaJiCch MEHUHT€aIbHbIE CUMIITOMBIL.
B o6pasiie crimaroMosrosoit xkugkoct (CMJK) oTMedeH mieiionTos, MOHMKEHHbIH YPOBEHb TTIOKO3BI, a
takxke 6bi1a obHapyskena JJHK BIIT-1 u anturena k Bupycy. HecMoTpst Ha mpuMeHeHNe aHTUOMOTUKOB 1
AIMKJIOBUPA COCTOSIHUE TIAI[MEHTKH yXYy/aaock. Bropoit o6paser; CMIK, mosydeHHbIi yepes Hememo
TI0CJIe TIEPBOTO, XapaKTEPU30BaAJICsT O0Jiee BLICOKUM YPOBHEM IUTO3a U Ham4IreM (hUOPHHOBOTO CTYCTKA,
KOTOPBII 9aCTO BCTPEYaeTest Ipu TyOepKyIe3HOM MeHUHTUTE. VITaK, TyOepKyJie3 CTal CauTaThest HanboJee
BePOATHON TpuunHoii 3abonesanus. O6uapy:xenne [JHK M. tuberculosis B Tpetbem obpasiie CMIK mox-
TBEPWJIO narto3. [larmenTka Hadasa moydarh IPOTUBOTYOepKYIe3HOE JIedeHue ¢ Xopomm a(dherTom.

Bbt600bt. B j1100bIX Ciiydasx CTEPUIBHOIO MEHUHTO9HIIEpAIUTa CIeAyeT UMETh B BUY BO3MOKHOCTD
CKPBITOTO BMEIIATEIbCTBA B mipottece M. tuberculosis. IMmupuaeckoe HazHAYEHIE TPOTUBOTYOEPKYIe3HOI
TepaIy MOKET OBITH TIOJIE3HBIM B CITydasiX UANONATHYECKOTO MEHUHTODHIe(aTITA.

Kntouesvie cnoga: tyGepKyIies, MEHUHTOIHIIE(DATHT, BUPYC TIPOCTOTO TePIIeca.
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