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We present the clinical features and course of 282 patients with human monkeypox in
Zaire during 1980-1985. The ages of the patients ranged from one month to 69 years;
90070 were <15 years of age. The clinical picture was similar to that of the ordinary and
modified forms of smallpox. Lymphadenopathy, occurring in the early stage of the ill­
ness, was the most important sign differentiating human monkeypox from smallpox and
chickenpox. The symptoms, signs, and the course of the disease in patients who had been
vaccinated against smallpox differed significantly from those in unvaccinated subjects.
Pleomorphism and "cropping" similar to that in chickenpox occurred in 31070 of vacci­
nated and 18070 of unvaccinated patients. The prognosis depended largely on the presence
of severe complications. No deaths occurred among vaccinated patients. In unvaccinated
patients the crude case-fatality rate was 11 070 but was higher among the youngest children
(15070 ).

The first case of human monkeypox was discovered
in Basankusu Hospital in the Equateur province of
Zaire, where a nine-month-old boy developed a
smallpox-like illness in August 1970 [1], one year af­
ter the last proved smallpox case had been detected
in the area. Monkeypox virus was confirmed to be
the causative agent of the boy's illness by the World
Health Organization Collaborating Center at the Re­
search Institute for Viral Preparations, Moscow [2].
This discovery was followed by the realization that
other cases of suspected smallpox that occurred in
Ivory Coast, Liberia, Nigeria, and Sierra Leone in
1970-1971, when smallpox had been eliminated from
these countries, were instead cases of human
monkeypox [3]. The similarity between the clinical
manifestations of monkeypox and smallpox led the
Global Commission for the Certification of Small­
pox Eradication, in 1980, to recommend that special
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surveillance and research should be established in
known enzootic areas [4]. Coordinated laboratory
and field studies were therefore organized for study­
ing the epidemiology and the natural history of this
newly discovered disease, as well as its clinical
manifestations. This article reviews the findings of
the clinical examination of 282 patients with
monkeypox who were interviewed and examined in
Zaire from 1980 to 1985.

Subjects and Methods

In 1980 an intensive health institution-based surveil­
lance program was set up in five specific areas of
Zaire covered by dense tropical forest, with a total
population of N5 million (estimated in 1982). A spe­
cial mobile team, usually composed of an expe­
rienced medical officer and two or three nurses/
health inspectors, paid several visits to localities
where one or more human monkeypox cases had oc­
curred. Persons who showed fever followed by skin
eruptions were examined, and clinicoepidemiologi­
cal diagnoses were subsequently confirmed by lab­
oratory testing of specimens of skin, serum, or both.
Relevant personal data, clinical observations, and
results of the laboratory tests were entered on stan­
dardized investigation sheets. Subsequent follow-up
visits to the affected locality were made every seven
to 10 days for determining patients' clinical status,
completing data and collecting further specimens,
and determining whether any additional cases had
appeared. A final visit was made four to six weeks
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after the date of onset of rash in the last case in the
locality.

Throughout the investigation great importance
was placed on obtaining laboratory confirmation of
the clinicoepidemiological diagnoses. Laboratory di­
agnoses were made by the World Health Organiza­
tion Collaborating Centers at the Centers for Dis­
ease Control (Atlanta) or the Research Institute for
Viral Preparations (Moscow). Vesicular and pustu­
lar fluids and scabs were examined by electron
microscopy and cultured on chicken embryo chorio­
allantoic membrane and in tissue culture. Sera were
tested by HAl test, fluorescent-antibody test, ELISA,
RIA, and RIA adsorption test. Sera were also tested
for antibody to varicella-zoster virus by fluorescent­
antibody (membrane antigen) tests and ELISA so
that recent varicella-zoster virus infection could be
ruled out.

Statistical significance was assessed by using the
X2 test with Yates's correction for continuity.

Results

Persons affected. During the period 1980-1985,
282 individuals with monkeypox were detected, in­
terviewed, and physically examined. The ages of pa­
tients ranged from one month to 69 years, but most
were children (table 1). Over 90070 of the patients were
<15 years of age, and more than half were less than
five years of age. About 9070 were children <12
months of age. There was no significant difference
in attack rates between sexes, with 143 (50.7070) cases
among males and 139 (49.3070) among females.
Thirty-two (11 070) of 282 patients had visible small­
pox vaccination scars (table 1). Seventeen were
adults, and 14were school-age children, all of whom
were vaccinated more than five years before the on­
set of illness. The youngest vaccinated patient was
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a four-year-old boy who was vaccinated shortly af­
ter birth who and developed disease four years after
primary vaccination. Diagnosis for 209 (74070) of the
patients was confirmed by findings of monkeypox
virus in lesion material (by electron microscopy, cul­
ture on chicken embryo chorioallantoic membrane,
and tissue culture) and by serology, Another 61
(22070) patients were detected too late for proper le­
sion material to be obtained, and their diagnosis was
confirmed by serology retrospectively. Twelve (4070)
patients died before specimens could be collected,
and they were diagnosed on clinical and epidemio­
logical grounds only.

Clinical features. The clinical features of human
monkeypox are similar to those of the discrete or
semiconfluent ordinary or modified type of small­
pox. No differences were found in the frequency and
extent of various clinical features by sex or age, but
they differed according to vaccination status. In
general, the clinical course of the illness had two
stages: preeruptive and eruptive.

Preeruptive stage. Opportunities for observing
patients during the preeruptive stage were limited be­
cause patients usually sought advice or medical aid
only after several days of illness, when lymph nodes
enlarged and skin eruptions had already developed.
However, the time of onset of fever and of rash could
be elucidated by questioning. In most patients the
illness started with fever, which lasted in 80070 of pa­
tients for one to three days before the rash occurred.
About 5070 of patients developed fever and rash the
same day, and the remaining 15070 developed rash
more than three days after onset of fever. There were
no significant differences between unvaccinated and
vaccinated patients. The temperature peaked by the
second day of the illness and, when taken, was usu­
ally between 38.5 and 40.5 C. The febrile illness was
accompanied by severe headache, backache, general
malaise, and prostration.

Table 1. Human monkeypox cases by age, sex, and vaccination status, in Zaire, 1980-1985.

Vaccination scar(s)

Age group (years) Males Females Total no. examined (010) Present Absent

0-4 66 76 142 (50.3) 1 141
5-9 58 42 100 (35.5) 8 92

10-14 12 8 20 (7.1) 6 14
15-19 1 0 1 (0.4) 1 0
20-29 3 7 10 (3.5) 8 2
30-39 1 4 5 (1.8) 5 0
~40 2 2 4 (1.4) 3 1

Total (%) 143 (50.7) 139 (49.3) 282 (100.0) 32 (11.3) 250 (88.7)
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Human Monkeypox: Clinical Features

Next to fever, headache (sometimes frontal but
usually generalized) was the commonest symptom
and in some patients preceded the onset of fever. In
many patients, enlargement of lymph nodes was ob­
served before the onset of rash.

Eruptive stage. The skin eruption usually ap­
peared first on the face, but in 18070 of patients the
rash was first noted on the forearms or some other
part of the body. In general, as with smallpox, the
lesions developed more or less simultaneously and
evolved together in the same body region at the same
rate through stages of macules, papules, vesicles, and
pustules before umbilicating, drying, and desqua­
mating. The number of skin lesions in individual
cases varied from a few to several thousand. A sig­
nificantly smaller number of lesions was found in
vaccinated than in unvaccinated patients (X2

= 16.444; P < .001). In most patients the degree of
fever, severity of symptoms, and duration of illness
were proportional to the density of lesions.

Table 2 summarizes the main characteristics of
exanthem in patients by different vaccination sta­
tus. Regional monomorphism (i.e., same form
throughout all stages of development) of skin lesions
(X2 = 5.409; P< .05) and centrifugal body distribu­
tion of the rash (X2 = 20.077; P < .001)were signifi­
cantly better expressed among unvaccinated patients
than among vaccinated patients. Pleomorphism and
"cropping" occurred in 31070 of vaccinated and 18070
of unvaccinated patients. The rash was discrete (i,e.,
the skin lesions were separated by normal skin) in
69070 of unvaccinated and 78070 of vaccinated pa­
tients. A semiconfluent rash (i.e., confluent on the
face) was found in 23070 of unvaccinated and 22070
of vaccinated patients. A confluent rash (i,e., rash
confluent on face and forearms) was found in 7CJfo
of unvaccinated patients only. Most skin lesions were
rvO.5 em in diameter, but occasionally, lesions up to
1 em in diameter were seen. The smaller lesions
generally occurred in vaccinated subjects. Pocks were
more often and more numerous on the faces of un­
vaccinated persons (X2 = 53.047; P < .001). Eighty­
seven percent of unvaccinated and 47070 of vaccinated
patients had five or more pocks on their faces. Like­
wise, pocks on palms and soles were significantly
more frequent in unvaccinated than in vaccinated
subjects (X2 = 27.558; P < .001).

Lesions on mucous membranes were observed in
73070 of unvaccinated and 37070 of vaccinated pa­
tients. Exanthem in the oral cavity, which sometimes
evolved rapidly to produce painful lesions, was twice
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Table 2. Main characteristics of exanthem in patients
with monkeypox by vaccination status.

No. of patients (070)
with vaccination scar

Main characteristics
of exanthem Absent Present

Regional occurrence
Monomorphisms 203 (81.8) 20 (62.5)
Pleomorphisms 45 (18.2) 10 (31.2)
Indefinite o (0.0) 2 (6.3)

Total observed 248 (100.0) 32 (100.0)
Body distribution

Centrifugal 201 (81.1) 14 (43.7)
Centripetal 13 (5.2) 3 (9.4)
Indefinite 34 (13.7) 15 (46.9)

Total observed 248 (100.0) 32 (100.0)
Characteristics

Discrete 172 (69.3) 25 (78.1)
Semiconfluent 58 (23.4) 7 (21.9)
Confluent 18 (7.3) o (0.0)
Hemorrhagic o (0.0) o (0.0)

Total observed 248 (100.0) 32 (100.0)
Presence of pocks

Facial 217(97.3) 19 (59.4)
Palmar 182 (81.6) 12 (37.5)
Plantar 154 (69.9) 10 (31.2)

Total observed 223 32

as frequent in unvaccinated than in vaccinated pa­
tients. Many patients complained of sore throats.
Conjunctivitis and edema of the eyelids were com­
mon and caused considerable but temporary distress
to the affected patients. Seventeen percent of unvac­
cinated and 13070 of vaccinated patients had focal
lesions on the conjunctiva and along the margins of
eyelids. Twenty-seven percent of unvaccinated and
10CJfo of vaccinated patients had multiple and pain­
fullesions on genitalia. Symptoms of an attack of
acute tonsillitis with or without signs of pharyngitis
were observed in 52070 of unvaccinated and 41CJfo of
vaccinated patients. Symptoms of pharyngeal and
laryngeal involvements were noted in many unvac­
cinated patients. Coughing with or without sputum
production was a relatively common symptom, be­
ing observed in 39070 of unvaccinated and 14CJfo of
vaccinated patients.

With the onset of the rash the fever fell in 46CJfo
of the patients whose body temperature was mea­
sured during hospitalization. More than half of the
others had a temperature of ~39 C at the time of
onset of rash. Moderate fever occurred in 43 CJfo of
patients on the second day and 27CJfo the third day
after appearance of the rash. A second febrile period,
lasting for two or three days and associated with de-
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terioration in the patients' general condition, oc­
curred in 37070 of patients when the skin eruptions
became pustular during the second week of the
illness.

Temporary enlargement of lymph nodes was more
frequently present in unvaccinated patients (840/0)
than in vaccinated ones (53070; x/ = 15.082; P
< .(01). Lymphadenopathy occurred at an early stage
of illness in most cases, occasionally at the time of
onset of fever, usually on the second and third day
of the illness. Occasionally it was first seen one or
two days after the onset of the rash. Some patients
sought medical help because of lymphadenitis and
fever and developed a skin rash after admission to
the health establishment. Enlarged lymph nodes of
1-4 ern (usually the size of a pigeon's egg) were firm,
tender, and occasionally painful. In most cases there
was edema of surrounding subcutaneous tissue, but
the overlying skin was unchanged. Initially, enlarge­
ment of the nodes was more common in the neck
area (submaxillar and cervical lymph nodes), but two
or three other node-bearing areas were usually af­
fected later in the course of illness. Generalized
lymphadenopathy was observed in 59070 of unvacci­
nated and 47070 of vaccinated patients who showed
signs of enlarged lymph nodes. Abscess formation
in the axilla or groin was observed in a few cases.

Course of illness. The course of illness lasted
two to four weeks, depending on the severity of the
illness. In most cases scabs fell off by day 22-24 af­
ter onset of illness. Figure 1 shows the interval be­
tween onset of illness and convalescence in observed
patients, according to vaccination status. Desqua­
mation of crusts left areas of hypopigmentation, fol­
lowed after a fewweeksby hyperpigmentation, which
gradually diminished with time.
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Table 3. Incidence of main complications by vaccina­
tion status of affected patients.

No. of patients (010) with
vaccination scar

Complications Absent Present

None 143 (57.2) 29 (90.7)
Secondary bacterial infection of

skin (boils, abscesses, septic
dermatitis) 48 (19.2) 1 (3.1)

Bronchopneumonia, pulmonary
distress 29 (11.6)* 1 (3.1)

Vomiting, diarrhea, dehydra-
tion marasmus 17 (6.8) 0(0.0)

Keratitis, corneal ulceration 11 (404) 1 (3.1)
Septicemia 1 (Oo4)t o (0.0)
Encephalitis 1 (Oo4)t o (0.0)

Total observed 250 (100.0) 32 (100.0)

* Nineteen fatal.
t One fatal.

Complications, sequelae, and prognosis. The
commonest but least serious complications involved
the skin (which was swollen and stiff and sometimes
painful) in almost every case until the rash reached
the scabbing stage. Secondary infection of skin le­
sions resulting in boils, cutaneous or subcutaneous
abscesses, and septic dermatitis caused great discom­
fort in 19ltJo of unvaccinated patients. Table 3 shows
the incidence of more serious complications, which
occurred in nearly 43070 of unvaccinated and 9070 of
vaccinated patients. Pulmonary distress and bron­
chopneumonia, occurring in the later stage of ill­
ness, affected 29 (12070) of unvaccinated patients, 19
of whom died. Vomiting and diarrhea in the second
week of illness, leading to severe dehydration and
deterioration of general health, occurred in 7ltJo of

Figure 1. Interval between onset of
illness and convalescence in patients
with monkeypox by vaccination status,
i.e., vaccination scar absent (hatched
columns) or present (dotted columns).
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Human Monkeypox: Clinical Features

Table 4. Age- and sex-specific case-fatality rates among
250 unvaccinated patients with monkeypox.

No. dying/no. of cases (070)
Age-group
(years) Males Females Total

0-4 9/66 (13.6) 12/75 (16.0) 21/141 (14.9)
5-9 4/53 (7.5) 2/39 (5.1) 6/92 (6.5)
~IO 0/10 (0.0) 0/7 (0.0) 0/17 (0.0)

Total 13/129 (10.1) 14/121 (11.6) 271250 (10.8)

unvaccinated patients. Corneal ulceration was seen
in 4070 of unvaccinated patients at the end of the sec­
ond week of illness. One patient, a five-year-old un­
vaccinated boy who had >4,500 skin lesions, died
of septicemia, and a three-year-old unvaccinated girl
developed encephalitis and died in a coma the sec­
ond day after admission to the hospital.

The commonest sequelae werethe pitted scars that
developed on the face of most unvaccinated and
about half of vaccinated persons. However, in pat­
tients without secondary bacterial infections, the
scars were superficial and were likely to disappear,
but about half of the scars from lesions seen initially
on the face and body were detectable two to four
years after illness. Serious sequelae were observed
in 8070 of unvaccinated and 6070 of vaccinated pa­
tients. A four-year-old unvaccinated girl was blinded
in both eyes, and three other unvaccinated children,
one 11 months old and two five years old (a boy and
a girl), were affected with unilateral blindness. Cor­
neal opacities ofvarious degreesresulting in impaired
vision occurred in six other unvaccinated children
and one vaccinated child. Scars deforming eyelids,
lips, or nares were seen in 2070 of unvaccinated pa­
tients. Two percent of other patients developed
cicatricial keloids on the neck, in the axilla, and in
the groin. One three-year-old girl developed partial
alopecia.

In contrast to variola major, the prognosis of pa­
tients with human monkeypox depends largely on
the presence or absence of severe complications,
which depend on several factors, including previous
vaccination status, initial health status, and concur­
rent illnesses such as measles, malaria, or diarrheal
disease.

No deaths occurred among patients with a visible
vaccination scar, but there were27 deaths among 250
patients without vaccination scars (crude case­
fatality rate, 11070). All deaths occurred in children
between three months and eight years of age. The
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age-specific case-fatality rate in the youngest age­
group was more than twice that for older children
(table 4). Twenty-three percent of those who died did
so within the first week, 55070 during the second
week, and the remaining 22070 during the third week
after onset of illness (figure 2). Deaths were sporadic,
and no clustering in place or time was observed.

Discussion

Humans are the sole natural host of two poxviruses:
variola and molluscum contagiosum viruses. In ad­
dition, humans are susceptible to infection with other
orthopoxviruses with a wide host range, such as vac­
cinia and cowpox viruses. During the smallpox eradi­
cation program, a new generalized orthopoxvirus dis­
ease in humans was discovered that was caused by
monkeypox virus. This disease, called "human mon­
keypox," is a rare and sporadic zoonosis occurring
in remote areas of the tropical rain forests in central
and western Africa [5]; hence investigation of its nat­
ural history and examination of patients with this
disease have been difficult.

Earlier descriptions of the clinical features of hu­
man monkeypox, based on 47 cases detected in the
1970s [6] and 57 cases diagnosed up to the end of
1981 [7], need revision in the light of the additional
experience gained through a special effort in Zaire
during the years 1980-1985. Clinically, human
monkeypox is similar to the ordinary or modified
type of smallpox; no patient has been seen with clin­
ical symptoms and signs comparable to flat-type or
hemorrhagic-type smallpox [8]. Over 90070 of the pa­
tients were children <15 years of age, and death was
noted only among those <10 years of age. In human
monkeypox, as in smallpox [9],vaccination with vac­
cinia virus and the resulting immune status of an ex­
posed individual are the major determinants of sus­
ceptibility to infection. Immunity in formerly

4

9 11 13 15 17 19 21+

Days of Rash

Figure 2. Interval between onset of rash and death (in
days) of 27 patients with monkeypox who died.
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vaccinated persons now appears to be waning; 32
(11 070) of 282 patients who developed the illness dur­
ing 1980-1985 had visible vaccination scars. How­
ever, the residual immunity substantially reduced the
severity and frequency of signs and symptoms and
the frequency of complications and sequelae; no
deaths occurred among patients with visible vacci­
nation scars.

Pleomorphism and "cropping" of the rash oc­
curred in 31070 of vaccinated and 18070 of unvacci­
nated patients (table 2), among whom the indefinite
distribution or concentration of the rash on the trunk
rather than the limbs and the absence of pocks on
the face, palms, and soles were suggestive of chick­
enpox. Thus, differentiation from chickenpox is the
main diagnostic problem, especially in patients with
vaccination scars. Five persons who had been vacci­
nated several years previously developed only one
or two lesions on the body, an observation further
emphasizing that some cases can be exceedingly mild
and would go unreported in the absence of adequate
surveillance.

The only clinical sign differentiating human
monkeypox from smallpox and chickenpox is the
pronounced lymph node enlargement, which oc­
curred in 84070 of unvaccinated and 53070 of vacci­
nated patients.

Complications of two kinds were seen: the first
due to viral activity and the other to secondary bac­
terial infections. The latter were especially impor­
tant because most patients lived in small remote lo­
calities close to the tropical forest, where hygienic
conditions were poor and antibiotics not readily
available. Skin complications were common and
added to the patient's discomfort, but they were usu­
ally not serious. Symptoms of respiratory and pul­
monary distress late in the course of illness suggested
secondary infection of the lungs.

Jezek et at.

In the setting in which examinations were done,
registering every complication or determining every
sequela was difficult; some of the affected children
left hospitals or their homes before complete recov­
ery from the illness. Nevertheless, the recorded com­
plications (table 3) and mentioned sequelae are rel­
atively common and may be serious. Combined with
the high case-fatality rate, especially in young chil­
dren, these features make human monkeypox the
most important orthopoxvirus infection presently
occurring in humans.
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