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Epstein-Barr Virus—Induced Infectious Mononucleosis Complicated by Acute
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Infectious mononucleosis, most commonly caused by Epstein-Barr virus (EBV), is generally a
benign, self-limited illness. Occasionally, however, more severe complications may arise such as
acute renal insufficiency. While subclinical renal involvement appears to be relatively common in
patients with infectious mononucleosis, patients with significant renal parenchymal dysfunction
have rarely been described in the English-language literature. In this report, we review 27 previous
cases and present a case of oliguric renal failure complicating heterophil-positive infectious mono-
nucleosis. The patient required hemodialysis but recovered promptly with treatment with the combi-
nation of corticosteroids plus acyclovir. Renal biopsy revealed interstitial nephritis, and immunoper-
oxidase studies demonstrated a predominance of suppressor/cytotoxic T cells, which has been de-
scribed in only one previous case report. In situ hybridization done on renal biopsy tissue failed to
reveal evidence of EBV-encoded RNA-1. Acute renal failure in infectious mononucleosis is rare,
often self-limited, and usually caused by interstitial nephritis that is likely the result of immunopatho-

logic injury precipitated by EBV infection.

The clinical spectrum of Epstein-Barr virus (EBV) infections
is vast. In addition to infectious mononucleosis, EBV has been
associated with lymphoproliferative lesions, most notably B-
cell tumors in patients with AIDS and in organ transplant recip-
ients [1-5]. X-linked lymphoproliferative syndrome is another
disorder that affects young males in whom fulminant, often
fatal infectious mononucleosis follows EBV infection [6].
Other syndromes associated with EBV include nasopharygeal
carcinoma, Burkitt’s lymphoma, T-cell lymphomas, some thy-
momas, and hairy leukoplakia [7]. There have also been recent
reports linking EBV to smooth-muscle tumors in children fol-
lowing liver transplantation and in children with AIDS [8, 9].

Similarly, the syndromes associated with EBV infection may
themselves be quite complex. For example, the presentation of
EBV-associated infectious mononucleosis may deviate sub-
stantially from the classic triad of fever, pharyngitis, and
lymphadenopathy. Although uncommon, the presence of hemo-
lytic anemia, granulocytopenia, encephalitis, pericarditis, hepa-
titis, and other entities has occasionally made the diagnosis of
infectious mononucleosis more difficult.

Acute renal failure is yet another rare complication of EBV-
induced infectious mononucleosis. But while true renal paren-
chymal dysfunction may be uncommon in these patients, abnor-
malities in urinary sediment have been noted in up to 5%-—
15% of those affected [10, 11]. In 1946 Wechsler et al. de-
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scribed abnormal urinary findings for 17 of 556 patients during
an epidemic of infectious mononucleosis at an army post; these
17 generally presented with microscopic hematuria and protein-
uria [12].

In 1978 Lee and Kjellstrand reviewed 128 patients with
infectious mononucleosis and found a 14% incidence of pro-
teinuria and an 11% incidence of hematuria [13]. In a series
of patients with infectious mononucleosis without clinical evi-
dence of renal disease, renal biopsies revealed glomerular cell
swelling and focal interstitial mononuclear infiltrates in 12 of
13 cases [14]. Thus, it is likely that subclinical kidney involve-
ment in infectious mononucleosis is relatively common,
whereas significant impairment of renal function is rare.

We encountered a previously healthy individual with clini-
cally and serologically evident EBV-induced infectious mono-
nucleosis complicated by acute renal failure. A kidney biopsy
revealed interstitial nephritis and a predominance of suppressor
T lymphocytes in the biopsy specimen. Herein we present this
case and review the previously reported cases of acute renal
failure complicating infectious mononucleosis.

Case Report

In April 1993 a 29-year-old man with no significant medical
history presented to another institution because of a 2-day his-
tory of fever (temperatures to 103°F), fatigue, shaking chills,
headache, anorexia, and vomiting. On presentation he also
complained of low-back pain and bilateral flank pain. Emer-
gency department personnel noted a temperature of 103.5°F
and orthostatic hypotension.

Laboratory data on admission included a WBC count of
8.0 X 10°/L, with 27% atypical lymphocytes. The blood urca
nitrogen (BUN) level was 34 mg/dL and the creatinine level
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was 4.2 mg/dL. Urinalysis was remarkable for findings of pro-
teinuria (>300 mg of protein per dL) and microscopic hematu-
ria (2—5 RBCs). Tests of liver function yielded values within
normal limits. Cultures of blood and urine were negative. A
renal ultrasonogram was normal. Treatment with intravenous
cefazolin was initiated, and over the next 2 days his urine
output diminished while his BUN and creatinine levels rose to
47 mg/dL and 6.8 mg/dL, respectively. A monospot test was
positive, and he was transferred to our institution for further
evaluation.

Physical examination at the time of admission revealed the
following values: blood pressure, 120/90 mm Hg; pulse,
84/min and regular; and temperature, 100.7°F. He was well devel-
oped and somewhat edematous. Notable findings were a beefy-
red pharynx with palatal petechiae, bilateral posterior cervical
lymphadenopathy, and palpable liver edge and splenic tip.

Findings of repeated laboratory tests were notable for a fur-
ther rise in BUN and creatinine levels, to 50 mg/dL and 7.8
mg/dL, respectively. Urinalysis again revealed proteinuria and
microhematuria. A urine myogiobin test was negative, and
there was no evidence of eosinophiluria. A monospot test was
again positive.

An antistreptolysin O titer was minimally elevated at 240
Todd units. Tests for antinuclear antibody, antineutrophil cyto-
plasmic antibody, antibody to glomerular basement membrane,
and antibody to HIV were all negative. Serum complement
(C3, C4, and CH50) levels were normal. Blood, urine, and
throat swab cultures were negative as well. A roentgenogram
of the chest was unremarkable.

The following day, because of continued oliguria (urine ex-
cretion, 350 mL per 24 hours) and worsening renal function,
the patient underwent a renal biopsy. He was given a single
intravenous dose of methylprednisolone (500 mg), and al-
though his symptoms abated the following day, persistent oli-
guria and progressively worsening renal function (BUN, 72
mg/dL; creatinine, 8.7 mg/dL) prompted the initiation of hemo-
dialysis. The heterophil antibody titer was 1:896 (after guinea
pig RBC absorption, 1:448; after absorption with beef RBCs,
1:14), and treatment with intravenous acyclovir was begun (5
mg/kg every 24 hours).

The patient’s condition dramatically improved over the next
several days, and resolution of his oliguria and a stepwise
decline in his BUN and creatinine levels were noted. He re-
quired no further dialysis and received no additional corticoste-
roids, and he was discharged on hospital day 6 (BUN, 30
mg/dL; creatinine, 1.6 mg/dL) to complete a 10-day course of
oral acyclovir.

Further serological testing of plasma samples obtained at the
time of diagnosis yielded the following titers: IgM to viral
capsid antigen, 1:10; IgG to viral capsid antigen, 1:320; eatly
antigen (diffuse), 1:80; early antigen (resiricted), <1:10; and
EBV nuclear antigen, 1:2 (with a negative control). The patient
was unavailable for determination of convalescent titers. An
ELISA for antibody to cytomegalovirus was negative.
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The renal biopsy (figures 1A and 1B) showed normal glo-
meruli and vessels but acute interstitial nephritis with interstitial
edema and a cellular infiltrate composed of atypical lympho-
cytes, occasional plasma cells, and histiocytes. Focally, atypical
lymphocytes infiltrated tubules (tubulitis).

Immunofluorescent studies revealed 1+ staining for fibrin-
ogen in the interstitium, but there was no significant reactivity
to IgG, IgA, IgM, the C3 component of complement, or kappa
or lambda light chains in glomeruli, tubules, or vessels. Immu-
noperoxidase studies of frozen tissue showed positive staining
of the majority of interstitial cells with monoclonal antibody
to Leu-1 (pan T cells) and little staining for antibody to BL
26 (pan B cells). Antibody to Leu-2a (suppressor T cells)
stained the majority of the cells in the interstitium, while only a
few were positive with Leu-3a (helper T cells) (figure 1C). Elec-
tron microscopic examination demonstrated normal glomeruli
(figure 1D), In situ hybridization done on kidney biopsy tissue
did not reveal evidence of EBV-encoded RNA-1 (EBER-1).

Literature Review and Discussion

Over the past 3 decades, there have been 27 cases described
in the English-language literature in which infectious mononu-
cleosis was believed to be associated with renal insufficiency.
In all but two of the cases there was evidence of heterophil
antibody, as measured by either the classic Paul-Bunnell test
or the monospot test. There was evidence of seroconversion
for EBV, however, in both of these patients (table 1). Five
of these reports were of individual cases of EBV infection
complicated by acute rhabdomyolysis and myoglobinuria [25—
27, 31, 33]. Myoglobinuria complicating acute viral illness has
also been described in association with herpes simplex virus,
influenza virus, and coxsackievirus [26, 36, 37].

There have been additional single case reports of both mini-
mal-change nephrotic syndrome [15] and hemolytic-uremic
syndrome [20] complicating infectious mononucleosis. The
true etiology of the latter syndrome, however, is unclear since
the patient’s jaundice, azotemia, and hemolytic anemia ensued
only 2 days after the onset of a diarrheal illness but several
weeks after the diagnosis of infectious mononucleosis. Finall_y,
hyperuricemia in the setting of infectious mononucleosis has
been well described and is a theoretical cause of renal dysfunc-
tion in affected patients [38].

Other than these more unusual cases, there have been 18
instances in which renal dysfunction appeared to be due to
EBV-induced infectious mononucleosis itself. Fourteen of the
18 patients were male, and their ages ranged from 16—51 years.
Thirteen underwent renal biopsy, and the single most common
abnormality (10 patients) was interstitial nephritis and/or fi-
brosis of varying degrees. Glomerular pathology was distinctly
uncommon.

Isolated tubulo-interstitial nephritis has also been described
in the setting of other viral illnesses, including those due to
herpes simplex virus, hantavirus, and BK type polyomavirus
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Figure 1.

Periodic acid- Schiff stains of a renal biopsy specimen from a man with acute renal failure complicating EBV-induced infectious

mononucleosis revealed (4) normal glomerulus, interstitial edema, and mononuclear cell infiltrate (original magnification, X 125) and (B)
atypical lymphocytes in the interstitium and tubules (X 250). An immunoperoxidase preparation (C) demonstrated numerous Leu-2a-positive
cells (suppressor T cells) in the interstitium (X 320). An electron micrograph of a capillary loop from the normal glomerulus (D) showed no
electron-dense deposits or foot-process effacement (X 7,500; bar = 1 um).

[39-42]. A variety of other infectious agents, including Myco-
plasma, Legionella, and Leptospira species, Rickettsia rickett-
sii, and others, have also been reported to cause this entity [43,
44]. The most recently reported biopsy-confirmed case of acute
renal insufficiency complicating infectious mononucleosis was
from Kopolovic et al. in 1988 [34]). As in our patient, they
found an interstitial mononuclear cell infiltrate with tubulitis
and normal glomeruli; immunoperoxidase studies revealed a
predominance of suppressor/cytotoxic cells, as compared with
the number of helper T lymphocytes.

In only two of the patients who underwent renal biopsy was
there evidence of immune-complex glomerulonephritis [22,
24]. Electron microscopy revealed electron-dense deposits in

the glomerular basement membrane and mesangium. Immuno-
fluorescence studies were performed in one case only and
showed granular deposits of IgM and the C3 component of
complement in the mesangium of all glomeruli and, to a lesser
extent, in the peripheral capillary loops. These are the only
cases in which the presence of electron-dense deposits in glo-
merular structures, as revealed by electron microscopy, has
suggested a role for antigen-antibody complexes in the patho-
genesis of this disease. Electron microscopy performed in six
other cases (inclusive of the present case) revealed essentially
normal glomeruli, with no electron-dense deposits.

As for our patient, the outcome for the majority of previously
reported paticnts was favorable. Most cases of oliguric acute
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Table 1. Characteristics of our case and of 27 previously described cases of renal disease associated with infectious mononucleosis.
Patient’s age BUN/creatinine values
Reference (y)/sex (mg/dL) Findings of urinalysis Histologic appearance IF findings
[15] 16/F 14/NA Proteinuria Normal NA
[16] 4-6/F Moderately elevated/NA  Suggestive of Minimal changes; adhesions between NA
(3 patients) glomerulonephritis visceral and parietal layers of
Bowman’s capsule (1 case)
[17] 19/M Normal Gross hematuria, Scattered destruction of glomeruli, with NA
proteinuria dense fibrous scarring; glomerulitis
and arteriolitis, with lymphocytic
infiltrates
[18] 19/F 7.5/1.1 Gross hematuria, Mesangial cell swelling, protrusion of NA
(clearance, 62 mL per proteinuria, RBC mesangial cytoplasm into capillary
min per 1.73 m?) casts lumen
[19] 18'M 111/3.4 Gross hematuria, Slight glomerular mesangial cell NA
proteinuria hyperplasia; pronounced interstitial
edema and infiltrate (histiocytes,
lymphocytes, and plasma cells)
[20] 14/M 138/4.5 Microhematuria, NA NA
proteinuria, casts
[21] 32M 93/2 Gross hematuria, NA NA
RBC casts,
proteinuria
21} 19/M 17/1.5 Gross hematuria, Diffuse mesangial proliferation and Moderate staining for IgA in
RBC casts, mesangial interposition mesangium of glomeruli,
proteinuria slight staining for IgG and
fibrin
[21] 16/F 17/1 Microhematuria, NA NA
proteinuria
[22] 24/M 57/1.6 Microhematuria, Electron-dense subepithelial deposits in NA
proteinuria GBM
[23] 18/M 104/12.1 Microhematuria, Mild increase in quantity of glomerular NA
proteinuria mesangial cells
[24] 22M NA/T.S NA Opaque deposits in glomerular Granular deposits of IgM
mesangium and C3 in mesangium of
all glomeruli; granular
and irregular deposits of
1gM and fibrinogen in
interstitium and wall of
peritubular capillaries
[25] 19M 8/0.9 Proteinuria, NA NA
myoglobinuria
[13] 20M 57/3.5 Microhematuria, NA NA
proteinuria
{13] 23M 136/24.6 Microhematuria, NA Trace IgG, C3, and albumin
proteinuria in GBM (considered to be

WNL)
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Table 1. (Continued)
EM findings Outcome Findings related to diagnosis Comments
NA Recovery with 6 mo of Heterophil antibody test, positive 4+ Proteinuria, reversed albumin/
prednisolone therapy (1:996) globulin ratio (1.3:1),
hypercholesterolemia, severe
generalized edema
NA Recovery PBT, positive (high titer in all 3 cases)  Stool viral culture negative in all cases
NA Recovery Heterophil agglutinin titer, 1:896 Complicated by bone marrow
granulomas
Focal fusion of glomerular foot processes;  Recovery Heterophil agglutinin titer, 1:448
no marked alteration in epithelial cells (1:224 after guinea pig RBC
absorption)
Normal Recovery Monospot and PBT, positive

NA

Hypercellular glomeruli; focal collections
of inflammatory cells in the
interstitium, with patchy tubular
atrophy and necrosis

Glomerular mesangial proliferation, one
small epithelial crescent, few foci of
tubular atrophy, with interstitital
fibrosis

Occasional areas of mesangial
prominence in the glomeruli; small foci
of tubular degeneration and necrosis,
associated with acute and chronic
inflammatory cells in interstitium

Glomerular mesangial proliferation

Interstitial nephritis (monocytes,
histiocytes, eosinophils), mesangial
proliferation, periglomerular fibrosis

Moderate glomerular mesangial cell
proliferation, with increased mesangial
matrix; focal infiltrates of lymphocytes,
monocytes, and atypical lymphacytes in
the interstitium around the tubules

NA

NA

15 Normal glomeruli, moderate interstitial
fibrosis, significant interstitial edema,
chronic inflammatory infiltrate with
neutrophils and eosinophils

Recovery s/p therapy with
iv heparin (X4 d after
admission) and then
prednisone {(days 4—10)

Recovery

Recovery

Recovery

NA

Progressive azotemia
despite prednisone
therapy (X6 w),
ultimately necessitating
renal transplantation

Death despite therapy with
broad-spectrum iv
antibiotics and oral
prednisone

Recovery

Recovery

Recovery, s/p hemodialysis
(X5 over 10 d)

Mononucleosis test, positive; EBV
antibody titer, 1:40 on admission
and 1:160 2 mo later

PBT, positive (1:56)

PBT, positive (1:1,792)

PBT, positive (1:224)

PBT, positive (1:320)

Mononucleosis slide agglutination test,
positive; heterophil antibody titer,
1:112 (1:56 after absorption with
guinea pig kidney and 0 after beef
RBC absorption)

Monospot, positive; heterophil
antibody titer, 1:896 (same after
absorption with guinea pig kidney
and 0 after absorption with bovine

erythrocytes)

Heterophil test, positive (1:56 initially;
rose to 1:448 by week 3); EBV titer
was >>1:320 during week 3

Monospot, positive; heterophil
antibody titer, 1:1,792 (1:112 after
guinea pig Kidney absorption)

Monospot, positive; heterophil
antibody titer, 1:448 (0 following
absorption with bovine RBCs)

Hemolytic uremic syndrome

Followed poststreptococcal
glomerulonephritis

Berger’s IgA disease triggered or
uncovered by infectious
monenucleosis

Biopsy performed 5 mo after initial
illness for persistent proteinuria

Associated gram-negative septicemia
and disseminated intravascular
coagulation

Rhabdomyolysis

Associated hemolytic anemia

No evidence of EBV antigen-antibody
complex on incubation of biopsy
material with convalescent sera from
several patients with documented
EBV infection
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Table 1. (Continued)
Patient’s age BUN/creatinine values
Reference (y)sex (mg/dL) Findings of urinalysis Histologic appearance IF findings
[26] 18/M Normal Myoglobinuria, rare NA NA
WBCs
[27] 16/M 113/10.3 Proteinuria, NA NA
myoglobinuria
[28] 17/M Plasma urea, 53 mmol/ NA NA NA
L; creatinine, 555
pmol/L
[29] 200M 10177 Microhematuria NA NA
303 29/ M plasma urea, 29.5 NA Expansion of mesangium, suggestion Negative for 1gG, IgA, and
mmol/L; creatinine, of mesangial deposits complement but positive
985 pmol/L for IgM involving GBMs
and mesangium
[31] 6/F 86/3.3 Proteinuria, NA NA
myoglobinuria
[32] S1/F 92/13.1 Proteinuria NA NA
[33] 23/M Normal Proteinuria, NA NA
myoglobinuria
[34] 24/M NA/10.8 Proteinuria Interstitial lymphocytic infiltration Glomerular staining negative
for IgG, IgA, IgM, C3;
staining positive for C3 in
blood vessels, staining
positive for interstitial
fibrin
[35] 17/F 28/3.1 Microhematuria, NA NA
proteinuria
[PR] 29/M 34/4.2 Microhematuria, Normal Staining of glomeruli,
proteinuria tubules, and vessels

negative for IgG, IgA,
1gM, C3; fibrinogen
staining 1+ in interstitium

NOTE. BUN = blood urea nitrogen; EA = early antigen titer; EBNA = EBV nuclear antigen titer; EM = electron microscopy; GBM = glomerular basement
membrane; IF = immunofluorescence; NA = not available; PBT = Paul-Bunnell test; PR = present report; s/p = status post; VCA = viral capsid antigen, WNL

= within normal limits.
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EM findings Outcome Findings related to diagnosis Comments

NA Recovery Heterophil test, positive; ox cell Rhabdomyolysis

hemolysin titer, 1:160 acutely
(convalescent titers, 1:80 and 1:40);
VCA antibody titer, 1:200 acutely
and on 2 consecutive weekly
determinations

NA Recovery, s/p peritoneal Monospot and differential heterophil Rhabdomyolysis
dialysis (X72 h) and antibody tests, positive
therapy with iv
dexamethasone (96 h)

NA Death despite therapy with ~ Monospot, positive; PBT titer, 1:320 Associated jaundice, upper
prednisone (X4 d before (same after absorption with guinea gastrointestinal bieeding, pulmonary
admission) and pig antigen and 1:10 after edema
mechanical ventilation absorption with ox RBC antigen);

(X10 d after admission) titer of IgG to EBV capsid antigen,
1:512; specific IgM found after
density-gradient fractionation

NA Recovery Monospot, positive; heterophil titer,

Intense interstitial nephritis, mostly in the
cortex (lymphocytes and occasional
neutrophils); mild proliferative
glomerular changes with increased
mesangial matrix

NA

NA

NA

Unremarkable glomeruli; diffuse
interstitial mononuclear cell infiltration,
with minimal tubulitis

NA

Interstitial nephritis and edema, atypical
lymphocytic infiltration with focal
tubulitis; glomeruli, WNL

Recovery, s/p peritoneal
dialysis (X6 d) and
therapy with
methylprednisolone
(X2 d)

Recovery

Recovery

Recovery

Recovery following
“‘emergency dialysis”’
(X5 d)

Recovery

Recovery, s/p hemodialysis
(X1 d) and therapy with
iv methylprednisolone
(X1 d) and a course of
acyclovir

1:3,584; EBV acute-phase titer,
1:10; ox cell hemolysin, >1:1,280

Monospot, positive; EBV IgM and
IgG detected

Qualitative mononucleosis slide
agglutination test, negative; acute
EBYV antibody titer, 1:160 on
hospital day 2 (rose to 1:640 19 d
later)

Monospot, negative; rise in EBV titer
(from 1:56 to 1:512) with finding of
specific IgM

Monospot, positive; VCA IgG titer,
1:1,280 (1:2,560 4 w later); VCA
IgM, negative; EA, 1:10; EBNA,
=138

Monospot, positive; heterophil
antibody test, positive (1:224)

PBT, positive (1:128)

Monospot, positive; heterophil
antibody test, positive (1:896; 1:448
after guinea pig RBC absorption
and 1:14 after absorption with beef
RBCs); VCA IgM titer, 1:10; VCA
IgG titer, 1:320; EA (diffuse), 1:80;
EA (restricted), <1:10; EBNA
(nuclear), 1:2; EBNA (control),
negative

Rhabdomyolysis

Rhabdomyolysis
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renal failure resolved spontaneously after 1-2 weeks. Five
of the six patients who underwent hemodialysis or peritoneal
dialysis required it for only a brief period (1-5 days), and their
azotemia completely resolved [13, 23, 27, 30, 34}.

Corticosteroid therapy was given to eight patients and was
variably successful. Two of the patients died, although both
had particularly severe disease; one had gram-negative sepsis
and disseminated intravascular coagulation, and the other had
associated jaundice, upper gastrointestinal bleeding, and pul-
monary edema [24, 28]. A third patient’s 6-week course of
prednisone failed, and the patient later required transplantation
[23]. The patients with nephrotic syndrome and hemolytic-
uremic syndrome, however, appeared to respond to prolonged
courses of corticosteroids [15, 20]. The conditions of two other
patients, both of whom had interstitial nephritis, also improved
after steroid therapy, but these patients received only brief
courses (1 and 2 days, respectively) [27, 30].

The use of corticosteroids for routine management and, to
a lesser degree, for complications of infectious mononucleosis
is controversial. In a recent consensus statement from the Infec-
tious Diseases Society of America, the authors advised against
their routine use in cases of uncomplicated infectious mononu-
cleosis [45]. In addition, the results of several small studies do
not indicate that corticosteroids provide significant benefit for
hepatosplenic involvement or for lymphadenopathy [46—48].
Similarly, two-thirds of the patients outlined in this review
were not treated with steroids and did well nonetheless.

The problems with regard to drawing any conclusions from
these data, however, are the small number of cases, the absence
of a controlled design, the lack of uniformity in histopathologic
diagnosis, and the bias caused by using steroids preferentially
in the more critically ill patients.

Acyclovir inhibits EBV replication both in vitro and in vivo,
and several small trials have assessed its efficacy in uncompli-
cated infectious mononucleosis [1, 49—52]. While oropharyn-
geal shedding of EBV was temporarily inhibited, no overall
clinical benefit was demonstrated in any of the studies. The use
of acyclovir for the treatment of more complicated infectious
mononucleosis has not been well studied, although its use in
combination with prednisolone resulted in the dramatic im-
provement of several patients with fulminant infectious mono-
nucleosis [53]. We therefore chose to administer it to our pa-
tient, but to what extent it contributed to the ultimate resolution
of the illness is unclear.

The pathogenesis of infectious mononucleosis—induced re-
nal insufficiency and the reason for its rare occurrence remain
enigmatic. One might speculate that these few patients were
perhaps at particular risk because of underlying or even unrec-
ognized renal disease. One reported case of interstitial nephritis
due to infectious mononucleosis was preceded by an episode
of poststreptococcal glomerulonephritis [21]. In fact, the first
case of infectious mononucleosis complicated by nephritis, de-
scribed by Pfeiffer in 1889, was also likely to have been in
association with poststreptococcal glomerulonephritis [54]. In
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yet another instance, infectious mononucleosis with associated
renal insufficiency appeared to ‘‘uncover’” Berger’s IgA ne-
phropathy several months later [21]. Most of the cases, how-
ever, have not been associated with underlying renal pathology,
so it is unlikely to be a unifying explanation.

An understanding of the immunopathogenesis underlying
EBV-induced infectious mononucleosis helps in postulating
some potential mechanisms of renal injury. Although an HLA-
1 (human leukocyte antigen 1) class-restricted cytotoxic T cell
response has been described, the kidney as an “‘innocent by-
stander’’ seems the most likely explanation, since the primary
suppressor/cytotoxic T cell response in acute infectious mono-
nucleosis is neither HLA- nor EBV-specific [S5-57]. However,
cytotoxic T cell clones that are capable of recognizing several
EBYV antigens can also be recovered from the blood of patients
with infectious mononucleosis [57].

The importance of antigen-directed cell-mediated immune
mechanisms in tubulo-interstitial nephritis due to other factors
(e.g., methicillin or antibodies to glomerular basement mem-
brane) [58] suggests that activated T cells in patients with
interstitial nephritis due to infectious mononucleosis may simi-
larly be reacting to one or several EBV antigens expressed by
infected infiltrating lymphocytes within the kidney. However,
whereas the EBV genome has been noted in renal biopsy speci-
mens from patients with related diseases—such as posttrans-
plantation lymphoproliferative disease involving the renal allo-
graft and chronic EBV infection with interstitial nephritis [59,
60]—in situ hybridization on renal biopsy material from our
patient was negative.

Whatever the exact mechanism involved, renal injury in in-
fectious mononucleosis appears to be a rare event but may
be underrecognized because of its largely self-limited nature.
Although the case reports have been heterogeneous, more often
than not renal biopsies reveal interstitial infiltrates with little
involvement of glomeruli. As noted above, in only one previous
case were immunohistochemical analyses performed that dem-
onstrated (as ours did) that these cells were primarily suppres-
sor T lymphocytes [34].

Fatal infectious mononucleosis due to severe hepatic failure
has also been associated with extensive Leu-2a (CD8)—positive
lymphocytic infiltration in the liver, along with the lymph nodes
and spleen [61, 62]. This suggests that a common factor in end
organ disease due to EBV-induced infectious mononucleosis
may be infiltration by circulating CD8 lymphocytes. Why these
lesions develop in only a few individuals remains to be investi-
gated.

Acknowledgments

The authors are grateful to Dr. Helmut Rennke (Brigham and
Women’s Hospital, Boston) for immunofluorescent studies, Dr.
Massimo Loda for in situ hybridization studies, and Ms. Julie
Morry for photographic assistance.



CID 1996;22 (June)

References

1.

10.

1L

12.

13.

19.

20.

21.

22.

23.

24.

25.

26.

Straus SE [moderator], Cohen JI, Tosato G, Meier J [discussants]. Epstein-
Barr virus infections: biology, pathogenesis, and management [NIH
conference discussion]. Ann Intern Med 1993;118:45-58.

. Cohen JI. Epstein-Barr virus lymphoproliferative disease associated with

acquired immunodeficiency. Medicine (Baltimore) 1991;70:137—60.

. Hanto DW, Frizzera G, Gajl-Peczalska KJ, et al. Epstein-Barr virus—

induced B-cell lymphoma after renal transplantation: acyclovir therapy
and transition from polyclonal to monoclonal B-cell proliferation. N
Engl J Med 1982;306:913-8.

. Ho M, Jaffe R, Miller G, et al. The frequency of Epstein-Barr virus

infection and associated lymphoproliferative syndrome after trans-
plantation and its manifestations in children. Transplantation 1988;45:
719-27.

. Randhawa PS, Jaffe R, Demetris AJ, et al. Expression of Epstein-Barr

virus—encoded small RNA (by the EBER-1 gene) in liver specimens
from transplant recipients with post-transplantation lymphoproliferative
disease. N Engl J Med 1992;327:1710-4.

. Grierson H, Purtilo DT. Epstein-Barr virus infections in males with the

X-linked lymphoproliferative syndrome. Ann Intern Med 1987;106:
538-45.

. Liebowitz D, Kieff E. Epstein-Barr virus. In; Roizman B, Whitley RJ,

Lopez C, eds. The human herpesviruses. New York: Raven Press, 1993:
107-72.

. McClain KL, Leach CT, Jenson HB, et al. Association of Epstein-Barr

virus with leiomyosarcomas in young people with AIDS. N Engl } Med
1995;332:12-8.

. Lee ES, Locker J, Nalesnik M, et al. The association of Epstein-Barr virus

with smooth-muscle tumors occurring after organ transplantation. N
Engl J Med 1995;332:19-25.

Hoagland RJ. The clinical manifestations of infectious mononucleosis: a
report of two hundred cases. Am J Med Sci 1960;240:21-9.

Stevens JE. Infectious mononucleosis: a clinical analysis of 210 sporadic
cases. Va Med Mon 1952;79:74-80.

Wechsler HF, Rosenblum AH, Sills CT. Infectious mononucleosis: report
of an epidemic in an army post. Ann Intern Med 1946;29:113-33.
Lee S, Kjellstrand CM. Renal disease in infectious mononucleosis. Clin

Nephrol 1978;9:236~-40.

. Peters JH, Flume J, Fuccillo D. Nephritis in infectious mononucleosus

[abstract]. Clin Res 1962;10:254,

. Greenspan G. The nephrotic syndrome complicating infectious mononu-

cleosis: report of a case. Calif Med 1963;98:162.

. Utian HL, Fanaroff AA, Plit M. Glomerular disease in childhood: a review

of 150 consecutive cases. S Afr Med J 1964;38:162--7.

. Taub EA. Renal lesions, gross hematuria, and marrow granulomas in

infectious mononucleosis. JAMA 1966;195:1153-5.

. Tennant FS Jr. The glomerulonephritis of infectious mononucleosis. Tex

Rep Biol Med 1968;26:603—12.

Brun C, Madsen S, Olsen S. Infectious mononucleosis with hepatic and
renal involvement. Scand J Gastroenterol 1970; 5(suppl 7):89-95.

Shashaty GG, Atamer MA. Hemolytic uremic syndrome associated with
infectious mononucleosis. Am J Dis Child 1974;127:720-2.

Woodroffe AJ, Row PG, Meadows R, Lawrence JR. Nephritis in infectious
mononucleosis. Q J Med 1974;43:451-60.

Wallace M, Leet G, Rothwell P. Immune complex—mediated glomerulone-
phritis with infectious mononucleosis. Aust NZ J Med 1974;4:192-5.

Lowery TA, Rutsky EA, Hartley MW, Andreoli TE. Renal failure in
infectious mononucleosis. South Med J 1976;69:1212-5.

Andres GA, Kano K, Elwood C, Prezyna A, Sepulveda M, Milgrom F.
Immune deposit nephritis in infectious mononucleosis. Int Arch Allergy
Appl Immunol 1976;52:136-44.

Zappacosta AR. Myoglobinuria associated with mononucleosis. J Am Med
Wom Assoc 1977;32:428-30.

Schlesinger JJ, Gandara D, Bensch KG. Myoglobinuria associated with
herpes-group viral infections. Arch Intern Med 1978;138:422-4,

EBV-Induced Infectious Mononucleosis

27

28.

29.

30.

31

32

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

1017

. Kantor RJ, Norden CW, Wein TP. Infectious mononucleosis associated
with rhabdomyolysis and renal failure. South Med J 1978;71:346-8.
Davies MH, Morgan-Capner P, Portmann B, Wilkinson SP, Williams R.
A fatal case of Epstein-Barr virus infection with jaundice and renal

failure. Postgrad Med J 1980;56:794-5.

Noland EB Jr. Acute renal failure and hepatitis in infectious mononucleo-
sis. Va Med Mon 1980;107:563-5.

Arm JP, Rainford DJ, Tutk EP. Acute renal failure and infectious mononu-
cleosis. | Infect 1984;9:293-7.

Friedman BI, Libby R. Epstein-Barr virus infection associated with rhabdo-
myolysis and acute renal failure. Clin Pediatr 1986;25:228-9.

Tishler M, Abramov AL. Acute renal failure and jaundice associated with
Epstein-Barr virus infection. South Med J 1985;78:889—90.

McCabe JL, Duckett S, Kaplan P. Epstein-Barr virus infection complicated
by acute thabdomyolysis. Am J Emerg Med 1988;6:453-5.

Kopolovic J, Pinkus G, Rosen S. Interstitial nephritis in infectious mononu-
cleosis. Am J Kidney Dis 1988;12:76—7.

Petralli D, Lorusso P. Infectious mononucleosis and renal failure [letter].
Infection 1990;18:250.

Morgensen JL. Myoglobinuria and renal failure associated with influenza.
Ann Intern Med 1974;80:362--3.

Berlin BS, Simon NM, Bovner RN. Myoglobinuria precipitated by viral
infection. JAMA 1974;227:1414-5.

Cowdrey SC. Hyperuricemia in infectious mononucleosis. JAMA 1966;
196:107-9.

Silbert PL, Matz LR, Christiansen K, Saker BM, Richardson M. Herpes
simplex virus interstitial nephritis in a renal allograft. Clin Nephrol
1990;33:264-8.

van Ypersele de Strihou C, Méry JP. Hantavirus-related acute interstitial
nephritis in western Europe. Expansion of a world-wide zoonosis. Q J
Med 1989;73:941-50.

van Ypersele de Strihou C, Vandenbroucke JM, Levy M, et al. Diagnosis
of epidemic and sporadic interstitial nephritis due to Hantaan-like virus
in Belgium [letter]. Lancet 1983;2(8365-66):1493.

Rosen S, Harmon W, Krensky AM, et al. Tubulo-interstitial nephritis
associated with polyomavirus (BK type) infection. N Engl J Med 1983;
308:1192-6.

Cotran RS, Rubin RH, Tolkoff-Rubin NE. Tubulointerstitial diseases. In:
Brenner BM, Rector FC Ir, eds. The kidney. 3rd ed. Philadelphia: WB
Saunders, 1986:1143-73.

Toto RD. Review: acute tubulointerstitial nephritis. Am J Med Sci 1990;
299:392-410.

McGowan JE Jr, Chesney PJ, Crossley KB, LaForce FM. Guidelines for
the use of systemic glucocorticosteroids in the management of selected
infections. J Infect Dis 1992;165:1-13.

Schumacher HR, Jacobson WA, Bemiller CR. Treatment of infectious
mononucleosis. Ann Intern Med 1963;58:217-28.

Prout C, Dalrymple W. A double-blind study of eighty-two cases of infec-
tious mononucleosis treated with corticosteroids. J Am Coll Health
Assoc 1966;15:62—6.

Bender CE. The value of corticosteroids in the treatment of infectious
mononucleosis. JAMA 1967;199:529-31.

Pagano JS, Sixbey JW, Lin JC. Acyclovir and Epstein-Barr virus infection.
J Antimicrob Chemother 1983; 12(supp! B):113-21.

Andersson ], Britton S, Emberg 1, et al. Effect of acyclovir on infectious
mononucleosis: a double -blind, placebo-controlled study. J Infect Dis
1986; 153:283-90.

Andersson J, Skoldenberg B, Henle W, et al. Acyclovir treatment in infec-
tious mononucleosis: a clinical and virological study. Infection 1987;
15(suppl 1):S14-20.

van der Horst C, Joncas J, Ahronheim G, et al. Lack of effect of peroral
acyclovir for the treatment of acute infectious mononucleosis. J Infect
Dis 1991;164:788-92.

Andersson I, Emberg I. Management of Epstein-Barr virus infections. Am
J Med 1988; 85(suppl 2A):107-15.



1018

54.
55.

56.

57.

58.

59.

Pfeiffer E. Driisenfieber. Jahrb F Kinderh 1889;29:257-64.

Strang G, Rickinson AB. In vitro expansion of Epstein-Barr virus—specific
HLA-restricted cytotoxic T cells direct from the blood of infectious
mononucleosis patients. Immunology 1987;62:647-54.

Tosato G. The Epstein-Barr virus and the immune system. Adv Cancer
Res 1987;49:75-125.

Rickinson AB. Cellular immunological responses to the virus infection.
In: Epstein MA, Achong BG, eds. The Epstein-Barr virus: recent ad-
vances. New York: Wiley Medical Publications, 1990:75-115.

McCluskey RT. Immunopathogenetic mechanisms in renal disease. Am J
Kidney Dis 1987;10:172-80.

Nadasdy T, Park CS, Peiper SC, Wenzl JE, Oates J, Silva FG. Epstein-Barr
virus infection—associated renal disease: diagnostic use of molecular

Mayer et al.

CID 1996;22 (June)

hybridization technology in patients with negative serology. ] Am Soc
Nephrol 1992;2:1734-42.

60. Muso E, Fujiwara H, Yoshida H, et al. Epstein-Barr virus genome—positive
tubulointerstitial nephritis associated with Kawasaki disease-like coro-
nary aneurysms. Clin Nephrol 1993;40:7-15.

61. Tazawa Y, Nishinomiya F, Noguchi H; et al. A case of fatal infectious
mononucleosis presenting with fulminant hepatic failure associated with
an extensive CD8-positive lymphocyte infiltration in the liver. Hum
Pathol 1993;24:1135-9.

62. Iijima T, Sumazaki R, Mori N, et al. A pathological and immunochistochem-
ical case report of fatal infectious mononucleosis, Epstein-Barr virus
infection, demonstrated by in situ and Southern blot hybridization. Vir-
chows Archiv A (Pathol Anat) 1992;421:73-8.





