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Abstract 
The incidence of herpes simplex virus-1 (HSV-1) infection in kidney transplant patients is 3% 

in those who have received antiviral prophylaxis versus 9.8% without prophylaxis. Herpes viruses 
usually cause mucocutaneous lesions and only occasionally cause visceral disease or central ner-
vous system infection in immunosuppressed and immunocompetent patients. The gold standard 
for diagnosis is DNA detection using polymerase chain reaction (PCR) in the affected organ. Ac-
cording to the literature, it is treated with acyclovir, with which remission is expected in most cases 
without sequelae. Here we present the clinical case of a kidney transplant patient who had HSV-1 
encephalitis (with the virus detected in the cerebrospinal fluid (CSF) through PCR), and received 
the standard treatment with complete recovery of his neurological state. (Acta Med Colomb 2020; 
45. DOI: https://doi.org/10.36104/amc.2020.1387).
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Introduction
Infections are the second cause of death in solid organ 

transplant patients in the first three years (1). The incidence 
ranges from 3-50 per 100 patients, depending on the 
antiviral prophylaxis (1-3). Herpes simplex virus (HSV) 
type 1 infection is mostly due to viral reactivation (the virus 
replicates in the oral and genital mucosa and is transported 
to regional ganglia where it establishes latency), and is 
rarely due to transmission from the donor to the recipient 
(2, 4, 5).  One of the causes of HSV type 1 reactivation in 
transplant patients is treatment with mycophenolate mofetil, 
muromonab-CD3 (OKT3), alemtuzumab or medications 
with significant T-cell depletion (4). 

The clinical signs of HSV type 1 infection are generally 
mucocutaneous involvement, herpes labialis; and visceral 
involvement in the form of hepatitis, esophagitis, pneumo-
nia, corneal blindness, neonatal herpes and, much less fre-
quently, encephalitis. With encephalitis, patients may debut  
with a seizure syndrome, fever, headache, aphasia, lethargy, 
confusion and focal deficits which reflect inflammation of 
the temporal lobe  and the orbital surface of the frontal lobe 
and patients may be left with a permanent seizure disorder, 
altered consciousness, or motor deficits (2, 3, 6, 7). Ten 
percent of patients may have gastrointestinal symptoms and 
an impaired mental status (5). 

For its neurological diagnosis, cerebrospinal fluid (CSF) 
analysis, an electroencephalogram (EEG) and neuroimaging 
may be used. In the first, there may be increased opening 
pressure and an elevated cell count in more than 90% of pa-

tients; pleocytosis is typically predominantly mononuclear, 
with a mean of 200 cells/mm3, although its absence does not 
rule out the diagnosis. Proteins are increased and glucose 
tends to be normal, and culture of the liquid rarely isolates 
the virus. The gold standard is detection of HSV type 1 
DNA by PCR in CSF (2, 4, 7). The EEG in some patients 
with HSV shows spike wave and slow wave complexes (2). 

In 80% of cases, computerized axial tomography (CAT) 
shows hypodense lesions in the medial temporal lobe and 
basal ganglia, edema and mass effect. Magnetic resonance 
imaging (MRI) has a decreased T1 signal and increased T2 
signal in the orbitofrontal and medial temporal lobes (2).  

The recommended treatment is IV acyclovir 10 mg/kg 
every eight hours for 21 days in adult patients (4). In the 
event of acyclovir resistance, it may be treated with foscar-
net; other types of treatment are still under investigation (4). 

Clinical case
The patient was a 56-year-old man from Montería, Cór-

doba, a rancher with a history of chronic kidney disease 
(CKD) of indeterminate cause and the recipient of a cadav-
eric kidney transplant in July 2006. The donor had brain 
death due to head trauma, a negative infection profile, and 
no serum tests for HSV type 1 or 2, in accordance with the 
2004 national policy (8).  

Rabbit immunoglobulin was used for induction, and 
maintenance immunosuppression began at transplantation 
with tacrolimus XL 5 mg/day, reaching levels between 2.8 
ng/mL (the lowest value) and 5.3 (the highest value), with 
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its respective adjustments; and mycophenolic acid 1,440 
mg/day (this medication’s levels are not monitored in this 
country). In 2014, he experienced IA acute cellular rejec-
tion, according to the 2013 Banff criteria (9), for which he 
was treated with methylprednisolone and required rabbit 
immunoglobulin. In August 2016, chronic graft nephropathy 
was documented. 

In September 2018, he was admitted to the emergency 
room due to a one-week history of exacerbated chronic diar-
rhea, with 10 liquid stools per day without mucous, afebrile, 
and no emesis. On a review of systems, he reported losing 
4 kg over the previous month.  

On physical exam, he had dry oral mucosa, generalized 
pallor, tachycardia (123 beats/minute), blood pressure (BP) 
145/85 mmHG, temperature 36.7°C, BMI 35.71 kg/m2, 96% 
saturation on 21% FiO2, the graft was palpated in the right iliac 
fossa, and he had no extremity edema. On neurological exam 
he was alert, conscious, and oriented, with no apparent deficit.  

Admission lab exams showed a CBC without leukocytosis; 
normocytic normochromic anemia; normal potassium, and 
creatinine at 3.73 mg/dL (baseline creatinine of 1.6 mg/dL). 
Los paraclínicos de ingreso mostraron hemograma sin leuco-
citosis, anemia normocítica, normocrómica, potasio normal, 
creatinina de 3.73 mg/dL (creatinina basal de 1.6 mg/dL). 

During the first 24 hours of admission the patient had a 
tonic-clonic seizure with a prolonged postictal state, stupor, 
persistent Glasgow 9-10, and required orotracheal intuba-
tion, benzodiazepines and broad-spectrum antibiotic treat-
ment (meropenem and vancomycin). Immunosuppression 
was suspended due to the severity of the clinical picture and 
intensive care unit (ICU) treatment. In the postictal state, 
he had a hypertensive crisis, severe metabolic acidosis, 
hyperlactatemia, elevation of creatinine to 6.03 mg/dL, 
blood urea nitrogen (BUN) 69.6 mg/dL, and a CBC show-
ing leukocytosis (12,320/mm3), lymphopenia (7.8%) and 
normal electrolytes. Blood cultures, stool tests and urine 
culture were all negative. A chest x-ray showed cardio-
megaly and an abdominal and pelvic CAT suggested ileus. 
A viral load test for cytomegalovirus (CMV) was negative 
and a kidney biopsy showed transplant glomerulopathy, 
without rejection. The simple head CAT showed a slight 
heterogeneous increase in bone mass which could be re-
lated to hyperparathyroidism. In the subsequent 92 hours, 
the patient had a torpid clinical course, remaining in status 
epilepticus despite anticonvulsant treatment and requiring 
continuous renal replacement therapy. 

The differential diagnosis included gut-derived sepsis, 
neuroinfection, immunosuppressant toxicity (despite the 
fact that tacrolimus levels were always within normal to 
low ranges; in this country, we do not have clinical access 
to mycophenolate levels that might indicate a high dose of 
the medication) and hypoxic encephalopathy versus struc-
tural epilepsy.  

 A brain MRI showed discrete cortical restriction in the 
left insula and the posterior third of the ipsilateral cingulate 

gyrus (Figure 1). The proposed differential diagnosis was 
autoimmune encephalitis, with negative antinuclear, anti-
DNA, and extractable antibodies.  

A lumbar puncture (LP) and CSF analysis led to a 
suspicion of viral encephalitis, due to the presence of el-
evated protein and glucose levels and pleocytosis (Table 
1). Cultures for mycobacterium and cryptococcus, India ink 
stain and adenosine deaminase (ADA) levels in CSF were 
reported as negative. 

In the light of persistent neurological impairment, an EEG 
was performed which registered seizures, and a new LP was 
performed using CSF FilmArray, which four hours later 
reported a positive PCR for HSV type 1, consolidating the 
diagnosis of HSV type 1 encephalitis. Treatment was begun 
with acyclovir adjusted to the kidney function at 6 mg/kg/
day, for a dose of 600 mg/day IV for 21 days. After seven 
days of treatment, the patient’s neurological symptoms im-
proved. Immunosuppression was restarted, multidisciplinary 
rehabilitation was performed and, after 21 days of treatment, 
he was discharged from the hospital. 

At follow up 12 weeks after the acute kidney injury, the 
patient still required hemodialysis. No neurological sequelae 
were documented, and studies were begun for repeat kidney 
transplantation. 

Discussion 
The family of herpes viruses is responsible for most viral 

infections in transplant patients (6). The estimated incidence 
of HSV encephalitis is 2-4 cases per year per million, with 
HSV 1 being responsible for most of these (6). The literature 
reports four cases of HSV type 1 encephalitis (Table 2): one 
liver transplant patient with HSV type 1 encephalitis and 
aspergillosis coinfection, who died (10); and three other pa-
tients whose infection remitted with acyclovir treatment, one 
of whom had a neurological sequela (6, 10-12). 

Antiviral prophylaxis in transplantation has reduced the 
incidence of HSV type 1 encephalitis by up to 70%, using 
ganciclovir and valganciclovir (5). In a meta-analysis which 
included nine studies with 1,483 transplant patients, the re-
duction in the incidence of HSV or herpes zoster virus (HZV) 
infections was significant using valganciclovir or ganciclovir 
prophylaxis versus placebo (13). The patient in the current 
case received anti-CMV prophylaxis with valganciclovir for 
90 days immediately post-transplant. 

Central nervous system diseases associated with the her-
pes virus include encephalitis/myelitis and post-transplant 
lymphoproliferative disorder (PTLD). The diagnosis of 
herpes virus encephalitis according to international criteria 
includes: 1) neurological signs or symptoms; 2) viral DNA-
positive CSF; 3) inflammatory changes on neurological 
imaging; and 4) lack of other etiological evidence or estab-
lished diseases (14).  

Although HSV type 1 diarrhea is uncommon, mycophe-
nolate has been associated with persistent diarrhea in up to 
38.5% of kidney transplant patients. Patients on this immu-
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Table 1. Test of CSF obtained through LP. 

CSF Characteristics

Physical exam Cells Cytochemistry Microbiology

Color: yellow

Appearance: slightly cloudy

PH: 7

Red blood cells 843/mm3

Fresh :95%
Crenated: 5%
Reference: 0-5/ mm3

Leucocytes: 4/ mm3

Adult reference: 0-10/ mm3

Glucose: 113 mg/dL
Adult references:
40-70 mg/dL

Protein: 60.3 mg/dL
Reference: 15-45 mg /dL

Mycobacterium tuberculosis:
Not detected

Cryptococcus neoformans: negative

India ink stain and reading: negative

mm3= cubic millimeter. dl= deciliter.

Table 2. Cases reported in the current literature on HSV type 1 encephalitis (6, 10-12). 

Reference Current Amenábar et al. C^ote-Daigneault 

et al.

Laohathai et al. Goméz et al. 

Sex M F M M M

Age 56 47 64 49 36

Number of transplants 1 1 1 1 3

Transplant Kidney Kidney Liver Liver Kidney

Time elapsed since 

transplant (Days) 

4,745 90 9 1,460 19

Immunosuppressant Tacrolimus + 

mycophenolate mofetil

Sirolimus + 

mycophenolate mofetil + 

daclizumab

Tacrolimus + 

azathioprine

Cyclosporine Cyclosporine + azathioprine+ 

OKT3 inhibitors

Laboratory diagnosis CSF PCR CSF PCR CSF PCR CSF PCR CSF PCR

Imaging (brain MRI) Cortical restriction of the 

insula and left cyngulate 

Thickening 

High density in 

frontobasal, insular and 

left temporal regions 

Normal Temporal-parietal 

cortical edema 

Brain atrophy (CAT) 

Primary (P) or 

Reactivation (R) 

R NR NR R P

Donor HSV1 Serology Unknown Unknown Unknown Unknown IgG positive

Other sites No No Liver No No

Acyclovir treatment 

plan

10 mg/Kg IV every eight 

hours for 21 days

10 mg/Kg IV every eight 

hours for 30 days

10 mg/Kg IV every 

eight hours for 21 days

10 mg/Kg IV every 

eight hours for 21 

days

Ganciclovir for four weeks

Clinical outcome Survived Survived Died Survived Survived

Graft loss Yes NR Yes No No

Neurological sequelae No No Died No No

 M= Male. F= Female. NR= Not recorded.

nosuppressant have 1.5 times more risk of gastrointestinal 
symptoms (15).  

Most of the currently available diagnostic methods are 
inexact, with the exception of CSF PCR, which detects 
HSV type 1 with a 100% sensitivity, 99.9% specificity, 
100% negative predictive value (NPV) and 91.7% positive 
predictive value (PPV) (2,16,17). Tests such as serology 
and cultures are often negative and may not be useful for 
diagnosis (6, 10). All the cases consulted were diagnosed 
by viral detection through CSF PCR (5, 10-12). 

A very important topic in serious infections, according to 
the Kidney Disease: Improving Global Outcomes (KDIGO) 
guidelines, is to reduce or withdraw immunosuppression 
to reduce the risk of disseminated infection, although this 
may increase the possibility of graft rejection (18, 19). This 
consideration was applied in this patient; however, he did 
not experience rejection, but neither did he fully recover 
his kidney function.  

There is a worldwide epidemiological transition in HSV 
type 1 transmission which has been very well documented, 
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especially in Western countries. To this end, the World 
Health Organization is leading the efforts to accelerate the 
development of vaccines (3, 20). Herpes simplex virus type 
1 encephalitis in kidney transplant infections is a viral infec-
tion which must be rapidly diagnosed and treated promptly 
(12). The limitations in early diagnosis of the microbiologi-
cal agent may cause neurological sequelae and affect the 
kidney graft (4, 12, 21, 22). 

In summary, this is an uncommon case of HSV encepha-
litis 12 years after transplant which progressed satisfactorily 
with acyclovir, from a neurological standpoint. 

 Referencias
1. Kinnunen S, Karhapää P, Juutilainen A, Finne P, Helanterä I. Secular trends 

in infection-related mortality after kidney transplantation. Clin J Am Soc Nephrol. 
2018;13(5):755–62. 

2. Gilden DH, Mahalingam R, Cohrs RJ, Tyler KL. Herpesvirus infections of 
the nervous system. Nat Clin Pract Neurol [Internet]. 2007 Feb [cited 2019 
Apr 29];3(2):82–94. Available from: http://www.nature.com/doifinder/10.1038/
ncpneuro0401

3. Khadr L, Harfouche M, Omori R, Schwarzer G, Chemaitelly H, Abu-Raddad 
LJ. The epidemiology of herpes simplex virus type 1 in Asia: Systematic review, 
meta-analyses, and meta-regressions. Clin Infect Dis. 2019 Feb 15;68(5):757–72. 

4. Lee DH, Zuckerman RA. AST Infectious Diseases Community of Practice. 
Herpes simplex virus infections in solid organ transplantation: Guidelines from the 
American Society of Transplantation Infectious Diseases Community of Practice. 
Clin Transplant [Internet]. 2019 Apr 11 [cited 2019 Apr 29];e13526. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/30859647

5. Netchiporouk E, Tchervenkov J, Paraskevas S, Sasseville D, Billick R. 
Evaluation of Herpes Simplex Virus Infection Morbidity and Mortality in 

Pancreas and Kidney-Pancreas Transplant Recipients. Transplant Proc [Inter-
net]. 2013 Nov;45(9):3343–7. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/24182813

6. Amenábar JJ, Durán MI, Montejo M, Lampreabe I. Encefalitis por virus herpes 
simple en paciente portadora de trasplante renal. Estudio de un caso y revisión de 
la literatura. Nefrologia. 2006;26(2):270–3. 

7. Wilck MB, Zuckerman RA. AST Infectious Diseases Community of Practice. 
Herpes Simplex Virus in Solid Organ Transplantation. Am J Transplant [Inter-
net]. 2013 Mar;13(s4):121–7. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/23465005

8. Ministerio de la Protección Social. Decreto 2493 de 2004. 2004;2004(Agosto 
4):1–23. Available from: http://www.ins.gov.co/lineas-de-accion/Red-Nacional-
Laboratorios/Marco Legal/Decreto 2493 del 2004.pdf

9. Haas M, Sis B, Racusen LC, Solez K, Glotz D, Colvin RB, et al. Banff 2013 
Meeting Report: Inclusion of C4d-Negative Antibody-Mediated Rejection and 
Antibody-Associated Arterial Lesions. Am J Transplant [Internet]. 2014 Feb 
[cited 2020 Jan 30];14(2):272–83. Available from: http://doi.wiley.com/10.1111/
ajt.12590

10. Côté-Daigneault J, Carrier FM, Toledano K, Wartelle-Bladu C, Willems 
B. Herpes simplex hepatitis after liver transplantation: case report and literature 
review. Transpl Infect Dis [Internet]. 2014 Feb [cited 2019 Apr 30];16(1):130–4. 
Available from: http://www.ncbi.nlm.nih.gov/pubmed/24383552

11. Laohathai C, Weber DJ, Hayat G, Thomas FP. Chronic herpes simplex type-1 
encephalitis with intractable epilepsy in an immunosuppressed patient. Infection. 
2016;44(1):121–5. 

12. Gómez E, Melón S, Aguado S, Sánchez JE, Portal C, Fernandez A, et al. Herpes 
simplex virus encephalitis in a renal transplant patient: diagnosis by polymerase 
chain reaction detection of HSV DNA. Am J Kidney Dis [Internet]. 1997 Sep 
[cited 2019 May 3];30(3):423–7. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/9292572

13. Hodson EM, Ladhani M, Webster AC, Strippoli GF, Craig JC. Antiviral 
medications for preventing cytomegalovirus disease in solid organ trans-
plant recipients. Cochrane Database Syst Rev [Internet]. 2013 Feb 28 [cited 
2019 May 7];(2):CD003774. Available from: http://www.ncbi.nlm.nih.gov/

Figure 1. Progression of left insular lesion on brain MRI. Panel A. Discrete cortical restriction and thickening on the diffusion sequence in the left insula and the posterior third of the ipsilateral 
cingulate gyrus on this case’s first brain MRI. Panel B. Increased signal in the left insula and the posterior third of the ipsilateral cingulate gyrus with effacement on a follow-up brain MRI on 
day 4. Diagnostic Imaging Department. 



5

CASE PRESENTATION   •   Encephalitis in a kidney transplant patient

Acta Med Colomb 2020; 45
DOI: https://doi.org/10.36104/amc.2020.1387

pubmed/23450543
14. Aberle SW, Puchhammer-Stöckl E. Diagnosis of herpesvirus infections of 

the central nervous system. J Clin Virol [Internet]. 2002 Jul [cited 2020 Jan 
31];25:79–85. Available from: https://linkinghub.elsevier.com/retrieve/pii/
S1386653202000379

15. Aulagnon F, Scemla A, DeWolf S, Legendre C, Zuber J. Diarrhea after 
kidney transplantation: A new look at a frequent symptom. Transplantation. 
2014;98(8):806–16. 

16. Leber A, Everhart K, Demogines A, Fouch S, Barney T, Daly JA, et al. Multi-
Center Clinical Evaluation of a Multiplex Meningitis / Encephalitis PCR Panel for 
Simultaneous Detection of Bacteria , Yeast , and Viruses in Cerebrospinal Fluid 
Specimens. J Clin Microbiol. 2015;54(9):2251–61. 

17. López-Amor L, Escudero D, Fernández J, Martín-Iglesias L, Viña L, Fernán-
dez-Suárez J, et al. Diagnóstico de meningitis/encefalitis en UCI con sistema de 
PCR múltiple. ¿Es tiempo de cambio? Rev Esp Quimioter. 2019;32(3):246–53. 

18. Bromberg JS, Fairchild RL, Feng S, Kaplan B, Barr ML, Grady JO, et al. 
American Journal of Transplantion. Am J Transplant. 2008;8(6):1084. 

19. Sachdeva S, Sulania A, Dwivedi N. Knowledge, Attitude and Practices Regarding 
Organ Donation among Adult Visitors in a Public Hospital in Delhi , India. Indian 
J Transplant. 2017; 11(3): 127-132.

20. Gottlieb SL, Giersing B, Boily MC, Chesson H, Looker KJ, Schiffer J, et al. 
Modelling efforts needed to advance herpes simplex virus (HSV) vaccine devel-
opment: Key findings from the World Health Organization Consultation on HSV 
Vaccine Impact Modelling. Vol. 37, Vaccine. Elsevier Ltd; 2019. p. 7336–45. 

21. Steiner I, Benninger F. Manifestations of Herpes Virus Infections in the Nervous 
System. Neurol Clin. 2018;36(4):725–38. 

22. Saylor D, Thakur K, Venkatesan A. Acute encephalitis in the immunocompro-
mised individual. Curr Opin Infect Dis [Internet]. 2015;28(4):330–6. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/26098507


