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Tanapox Infection in a College Student
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ANAPOX INFECTION IS A POXVIRUS INFECTION THAT IS ENDEMIC TO
equatorial Africa. It begins with a febrile prodrome that is soon followed by the
eruption of one or more large, superficial nodules, typically on the extremities.
Complete recovery after several weeks is the rule, and there are no known permanent
sequelae other than a scar at the site of infection. Although the disease is not uncommon
in certain parts of Africa, only four previous cases have been reported in the United States.
We describe a college student who acquired the disease while working with orphaned
chimpanzees in Africa. We also review the important clinical, epidemiologic, diagnostic,
and histopathological features to consider in the diagnosis of tanapox infection.
Because of concern about biologic warfare in general and about poxviruses in partic-
ular, the promptidentification of tanapox and its discrimination from more worrisome
entities such as smallpox, monkeypox, tularemia, and anthrax have important public
health implications.

CASE REPORT

A 21-year-old female college student from New Hampshire had spent eight weeks ob-
serving and caring for orphaned chimpanzees in the Republic of Congo. Two weeks be-
fore her departure from Africa, severe headaches, backache, and fever developed, with a
temperature reaching 39°C. The student sought medical attention at the local clinic, and
empirical treatment with an antimalarial medication was begun. One day later, the fever
abated, and a tender papule with an erythematous base erupted from her right elbow.
Treatment with the antimalarial medication was discontinued, and the headaches and
backache persisted for several days before resolving.

Eight days after the first papule erupted, a similar papule developed on the right lateral
calf. The lesions grew steadily, eventually reaching a size of about 2 cm. The student was
referred to another local practitioner, who applied liquid nitrogen to the nodule on the
right elbow. The practitioner then incised the lesion with the intention of decompressing
it; however, it was found to be solid rather than cystic. Since the patient had reported
being bitten by several ticks, empirical therapy with dexchlorpheniramine and doxycy-
cline was begun, in case her symptoms resulted from a tick-borne illness. No symptoms
developed in any of the student’s colleagues, even those who had handled the same an-
imals she had, and none of the animals she had handled had obvious skin or mouth le-
sions.

On her return to the United States, the student presented for evaluation, two weeks
after the eruption of her first papule. She reported having no fever, headache, myalgias,
or arthralgias; her only symptoms were tenderness of the nodules and mild local aden-
opathy.

On examination, the student appeared to be healthy and was afebrile. She had two
well-circumscribed, firm, slightly umbilicated nodules located on the right elbow and
right lateral calf (Fig. 1), each of which was approximately 2 cm in diameter and sur-
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Figure 1. Tanapox Nodule on the Right Lateral Calf
of the Patient, Approximately Two Weeks after First
Appearance.

rounded by a light red halo. The nodules were slight-
ly tender to palpation; no fluctuance was noted. Mild
adenopathy in the right axillary and right popliteal
fossa was noted.

The differential diagnosis included tropical ul-
cer, poxvirus infection, atypical mycobacterial infec-
tion, fungal infection, and cutaneous anthrax. Tis-
sue samples were submitted for Gram’s staining,
culturing, and histopathological examination. Mi-
croscopical examination of tissue stained with he-
matoxylin and eosin revealed acanthosis, reticular
degeneration of the epidermis, eosinophilic intracy-
toplasmic inclusions in keratinocytes, and papillary
dermal edema (Fig. 2). In the context of African trav-
el, these findings raised the suspicion of a poxvirus
infection, specifically the orthopoxvirus monkey-
pox; after preliminary discussions with the Centers
for Disease Control and Prevention (CDC), the diag-
nosis of tanapox was suggested. Fresh tissue was
obtained from the patient and forwarded to the
CDC, where the diagnosis of poxvirus infection was
confirmed with the use of electron-microscopical
analysis, and the diagnosis of tanapox was made
with the use of polymerase-chain-reaction (PCR)
testing. No further treatment was initiated; the le-
sions resolved after several weeks, and the patient
remained otherwise healthy.

METHODS

DNA EXTRACTION
Material from a frozen biopsy specimen from the
patientwas homogenized, subjected to freeze—thaw

Figure 2. Biopsy Specimen Showing Characteristic
Eosinophilic Inclusions Indicative of Poxvirus Infection
(Arrow) (Hematoxylin and Eosin, x400).

cycles, and sonicated after resuspension in 500 pl of
sterile water. This suspension was used for the ex-
traction of DNA and for the preparation of electron-
microscope grids to be used for negative staining.

DNA was extracted with the use of an isolation
kit (AquaPure Genomic DNA Isolation kit, Bio-Rad)
with minor modifications. In brief, 100 pl of the sus-
pension was added to 500 pl of the lysis buffer and
then incubated at 55°C for 60 minutes. This proce-
dure has been shown to inactivate a suspension con-
taining 10 million infectious monkeypox virions,
leaving a suspension containing fewer than 10 in-
fectious virions. After the suspension was cooled to
room temperature, 5 gl of commercially prepared
RNase solution was added and incubated at 37°C for
five minutes. The suspension was again cooled to
room temperature; 200 pl of the protein-precipita-
tion solution was added; and the mixture was vor-
texed for 30 seconds and centrifuged at 13,000xg in
a microfuge for 20 minutes. The supernatant was
removed from the pellet, added to 600 pl of isopro-
panol, mixed through 20 inversions of the tube, and
centrifuged at 13,000xg in a microfuge for five min-
utes. After the removal of isopropanol, the pellet was
washed with 70 percent ethanol and recentrifuged,
and all traces of the ethanol were removed. Next, the
pelletwas air-dried for five minutes and reconstitut-
ed to form an aqueous solution with the use of the
supplied buffer.

PCR
DNA samples from the patient and controls were
amplified in a thermocycler (model 9700, Applied
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Biosystems), with the use of specific primers for tan-
apox and orthopoxviruses. The primers for each re-
action are listed in Table 1.

Yatapoxvirus—Tanapox 2L Gene

Primers (Table 1) were designed with homology
to the published yabapox-virus-like open reading
frame 2L. During each reaction, PCR assays were
performed in thin-walled tubes with the use 0f 0.25
ug of each primer, 0.5 pl of 10 mM deoxyribonucle-
oside triphosphate, and 1 pl of Expand polymerase
(Roche). PCR cycling conditions consisted of an ini-
tial incubation at 92°C for 2 minutes, followed by 30
cycles at 92°C for 10 seconds, 55°C for 20 seconds,
and 70°C for 30 seconds, with a final hold at 4°C.

Yatapoxvirus—Tanapox 332-bp Amplicon

from Pst 1 L Fragment

Primers TP-1 and TP-1a were used as described by
Stich et al.® to amplify 50 ng of input-template nu-
cleic acid.

Multiplex PCR Orthopoxvirus Assay (E9L)

The primers listed in Table 1 were also used in the
multiplex PCR assay. For this assay, we used 0.1 pg
of each primer, 0.5 pl of 10 mM deoxyribonucleo-
side triphosphate, and Roche Expand kit number
2 buffer and polymerase mixture. We added 1 pl of
template per 50 ng of total input nucleic acid. The
PCR cycling conditions were 92°C for 2 minutes,
followed by 10 cycles at 92°C for 10 seconds, 61°C
for 30 seconds, and 70°C for 30 seconds, and then
20 cycles of 92°C for 10 seconds, 61°C for 30 sec-
onds, and 70°C for 30 seconds plus an additional
2 seconds for each successive cycle. The cycling was
held at4°C until a 1 percent agarose electrophoretic
gel was prepared and used to size the amplicons.

RESULTS

Negative-stain and thin-section electron microsco-
py of material prepared from the patient’s biopsy
specimen revealed the presence of enveloped, brick-
shaped virions measuring approximately 295 nm by
160 nm (Fig. 3). PCR reactions targeting three sep-
arate loci specific to orthopoxviruses revealed no
amplicons consistent with an orthopoxvirus. These
loci included both nonessential gene targets (hem-
agglutinin and A-type inclusion protein, data not
shown) and essential gene targets (E9L) (Fig. 4).
The novel E9L multiplex assay for orthopoxvirus

Table 1. Multiplex PCR and Yatapoxvirus—Tanapox PCR Assay Primers.

Assay

Cowpox virus
Forward (1531)
Reverse (2021)

Monkeypox virus
Forward (573)
Reverse (1171)

Vaccinia virus
Forward (2290)
Reverse (2786)

Variola virus
Forward (1964)
Reverse (2908)

Tanapox virus 2L
Yabalé6l

Yabal61 reverse

Primer Sequence*

TGGAAACTAAAACCATCTTAGCG
CTAAATCCCATCAGTCCATACATC

CGATTTAAGTGGTAAACGATTGC
TGTTAAAACCTTTGCAAATGTGT

GTCGATAAGTCTATAGAAATAGCGAGA
TAATATCGTTCTCCAAGTTCTATAGCT

CCATGCAGTATACGTACAAGATCA
TTCGTAAAATATTCTTTGATCACC

GCCAAGTAACATAAAATACTTACCCACC
TGCAGTTTGTTAAAAGTTGACGATACC

* Primer sequences are given according to the 5'-to-3' convention.

Figure 3. Tanapox Virus, as Seen with Negative-Stain
Electron Microscopy of a Biopsy Homogenate.

The virus has the characteristic brick shape, and an en-
velope (arrow) surrounds the particle. Bar represents

100 nm.

that we used can differentiate monkeypox, vaccinia,
and variola according to the amplicon size with the
use of standard 1 percent agarose-gel electrophore-
sis. The amplicon sizes were 582 nucleotides for
monkeypox, 490 nucleotides for cowpox, 496 nu-
cleotides for vaccinia, and 944 nucleotides for vari-
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ola. The cowpox and vaccinia amplicons cannot be
differentiated by means of electrophoresis but can
be differentiated by means of sequence analysis. The
presence of amplified control orthopoxvirus DNA
and the absence of amplified material from the pa-
tient’s sample imply that orthopoxvirus nucleic acid
was not present in the specimen.

The definitive identification of tanapox through
the detection of its DNA in the biopsy specimen was
accomplished with the use of two sets of primers
designed to detect unique yatapoxvirus nucleic acid
regions. The use of a set of primers that was de-
scribed previously? and one that was newly designed
to amplify tanapox-specific gene targets (Fig. 4B
and 4C) demonstrated the presence of tanapox virus
nucleic acid in the specimen.

DISCUSSION

The poxviruses are a family of large, double-strand-
ed-DNA viruses that has recently received increased
attention because of concern over a potential resur-
gence of its most notorious member, smallpox (var-
iola). Although there are eight genera in the poxvi-
rus family, only four contain species that infect
humans. Variola, an orthopoxvirus, and Molluscum
contagiosum virus, the sole species of the mollusci-
poxvirus genus, are obligate human pathogens; the
other poxviruses produce zoonotic infections and
thus infect humans only incidentally. Many poxvi-
ruses have vectors and reservoirs that are limited
to specific geographic areas, although the precise
boundaries of these areas may be somewhat labile.

Tanapox was first recognized in September
1957, when an outbreak occurred among Wapako-
mo schoolchildren in Ngau, Kenya, a village in the
Tana River valley of eastern Africa.2 After a second
outbreak along a different section of the river in
1962, the virus was isolated and identified.2 Subse-
quent serologic and clinical surveys have demon-
strated that the viral infection is a zoonosis harbored
by the local population of nonhuman primates.3

véai%&b‘;.\& o q,&\°\% L.O(;\’b & & (}%z«\g&%& Transmission to humans is thought to occur pri-
A\ . .
S T T @o& SR NI marily through transfer from an arthropod interme-
o ¥ . o e . . .
o diary, and the seasonal variation in infections mir-
rors oscillations in the local arthropod populations.*
Figure 4. Identification of Tanapox Virus on PCR. Direct transmissions from nonhuman primates to
BSC40 cells are DNA derived from monkey kidney cells. humans and from humans to other humans have
been described, although they appear to be extreme-
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ly rare.3 Although most common in adults, tanapox
occurs in people of all ages and is equally prevalent
among people of both sexes.

The first sign of infection is a mild fever (temper-
ature, 38 to 39°C) that lasts two to four days.* Fever
may be accompanied by headache and myalgias, but
patients are rarely incapacitated. Toward the end of
the febrile phase, a solitary erythematous macule
appears on the skin. As the fever wanes, a central
papule appears, and over the course of the next few
days, it expands to a diameter of approximately
1 cm. The center can become umbilicated, develop a
necrotic crust, ulcerate, or (as most commonly oc-
curs) deepen and form a nodule. Erythema and ede-
ma typically surround the nodule as it increases in
size. Enlarged regional lymph nodes appear four to
five days after the appearance of the papule. The le-
sion can be extremely tender, and it may also be pru-
ritic. The maximal diameter (up to 2 cm) is reached
at the end of the second week. From this point, the
lesion slowly involutes and typically resolves com-
pletely by about six weeks after the onset of symp-
toms.> The patient is left with a small scar at the
site of involvement. Although no effective treatment
has been identified, complete recovery is the rule.

Most cases of tanapox (78 percent in one series)*
involve a solitary nodule; however, as many as 10 le-
sions on one person have been described. The most
common location for lesions is the legs (in 72 per-
cent of patients), and the least common locations
are the face and areas normally covered by clothing.*
Infection confers lifelong immunity, but immuni-
zation with or exposure to other poxviruses (such as
vaccinia) does not protect against tanapox. Unique
clinical features that allow the differentiation of tan-
apox from other orthopoxvirus infections are the
nodular nature of the lesion, the paucity of lesions,
the benign course of disease, and the prolonged
process of resolution of the rash.

The disease is extremely rare outside Africa. Only
four previous cases have been reported in the United
States; three of them involved contact with laborato-
ry animals in research facilities (in 1965 and 1966),°
and one occurred in a traveler who had recently ar-
rived from Sierra Leone.” A case of tanapox in Eu-

rope was recently documented in a traveler who re-
turned to Germany after visiting Africa.

A variety of different laboratory methods, elec-
tron microscopy, histopathological analysis, and
nucleic acid testing can be used to identify poxvirus-
es. Negative-stain electron microscopy can, as in
this case, be used to identify poxvirus in a clinical
specimen, but it may not permit the determination
of the genus or species. Except for the parapoxvi-
ruses, which manifestas ovoid particles, most pox-
viruses are brick-shaped, which makes it difficult to
discriminate one from another. In addition, espe-
cially on thin-section electron microscopy, butalso,
as here, on negative-stain electron microscopy, a
high proportion of tanapox particles appear in en-
veloped forms.8 On histopathological examination,
the poxviruses appear as eosinophilic cytoplasmic
inclusions in samples that have been stained with
hematoxylin and eosin, and characteristic dermal
edema with reticular degeneration may be observed.
Currently, methods of nucleic acid detection are the
approaches most often used to differentiate the gen-
era and species of this family of viruses. We have
described here an additional specific method for
confirming the presence of tanapox and a novel
multiplex-PCR approach to screening for a variety of
orthopoxviruses that infect humans.

The recognition of tanapox is important, given
increased international travel and the possibility of
biologic warfare and terrorism. Early tanapox infec-
tion, particularly if it is atypical, can occasionally
resemble more serious conditions such as monkey-
pox,* tularemia, or anthrax. Thus, prompt and ac-
curate diagnosis can have important public health
implications. If any of the above conditions is sus-
pected, tissue samples should immediately be sent
for Gram’s staining, culturing, routine histopatho-
logical analysis, electron microscopy, and PCR
analysis. In addition, the appropriate public health
authorities should be notified, and discussions
should be held regarding the appropriate plan of
action. Tanapox is most likely transmitted through
arthropod vectors or through direct contact with a
lesion; lesions should therefore be bandaged to pre-
vent possible spread of the disease.
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