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To investigate an outbreak of avian pox in psittacines in a 
conservation facility, we examined 94 birds of 10 psittacine 
species, including sick and healthy birds. We found psitta-
cine pox virus in 23 of 27 sick birds and 4 of 67 healthy 
birds. Further characterization is needed for these isolates.

Avian pox is caused by avipoxvirus. Infections occur 
worldwide in domestic and wild avian species (1), 

are suggested to be host family- or order-specific, and are 
modulated by habitat and ecologic niche (2). Avipoxviruses 
have been described in Brazilian Amazona spp. and Pio-
nus spp. parrots with severe diphtheritic upper digestive 
lesions, experimentally causing the formation of cutane-
ous lesions in chickens; chicken and parrot strains will not 
provide cross protection (3). The presumptive diagnosis, 
based on typical pocklike skin lesions of papular or nodular 
hyperplasic and hypertrophic skin foci or upper digestive 
diphtheritic form in severe cases (1), may be confirmed by 
detection of avipoxvirus DNA by PCR (4).

In June 2015, an outbreak of avian pox occurred 
among 10 species of native Brazilian psittacines (n = 94) 
maintained in a conservation facility. In addition to the 
typical pocklike nodular skin lesions, the psittacines had 
weight loss and reduced activity; 3 died. The outbreak 
lasted 3 months; remission of lesions occurred within ≈3 
weeks in each bird.

Skin scrapings were collected from the cutaneous le-
sions of affected birds (online Technical Appendix Fig-
ure 1, http://wwwnc.cdc.gov/EID/article/23/1/16-1133-
Techapp1.pdf), and conjunctiva and cloaca swabs were 
collected from all 94 psittacines showing cutaneous lesions 
(27 birds) or not (67 birds). Skin samples treated with an an-
tibacterial–antimycotic drug mixture (Gibco; Thermo Fish-
er Scientific, Waltham, MA, USA) were inoculated onto 
the chorioallantoic membrane (CAM) of 10-day-old spe-
cific pathogen–free chicken embryos and typical pocklike 
CAM lesions were obtained (online Technical Appendix 
Figure 2). Cutaneous samples and the CAM of inoculated 
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embryos were subjected to PCR with specific primers for-
ward 5′-CAGCAGGTGCTAAACAACAA-3′ and reverse 
5′-CGGTAGCTTAACGCCGAATA-3′ (4) to amplify a par-
tial sequence (576 bp) of the gene encoding the core protein 
P4b (fpv167 locus) of avipoxvirus (Table). The avipoxvirus 
P4b gene partial sequence was obtained from skin lesions, 
conjunctiva and cloacal swabs, and CAM; sequences then 
underwent phylogenetic characterization (online Technical 
Appendix Figure 3).

The P4b gene partial sequences obtained from the 
avipoxvirus isolate Betim-1 of the red-and-green macaw 
(Ara chloropterus) (GenBank accession no. KT187552), 
dusky parrot (Pionus fuscus) (Esteves et al., unpub. data), 
and golden conure (Guaruba guarouba) (Esteves et al., un-
pub. data) were 100% identical. The obtained sequences 
were aligned with local avipoxvirus of different species 
with clinical disease (Esteves et al., unpub. data) and with 
previously published avipoxvirus sequences in GenBank 
(online Technical Appendix Figure 3). Evolutionary analy-
ses were performed in MEGA6 (5), evolutionary history 
was inferred by neighbor joining (6), replicate trees were 
clustered by using the bootstrap test (7) with 1,000 overs-
ampling, and evolutionary distances were computed by 
the Tamura 3-parameter method (8). The phylogenetic re-
lationships revealed grouping with psittacine poxviruses, 
including isolates from the United Kingdom (macaw, Gen-
Bank accession no. AM050382.1, and parrot, GenBank ac-
cession no. AM050383.1); United States (yellow-crowned 
amazon [Amazona ochrocephala], GenBank accession no. 
KC018069.1); and Germany (lovebird [Agapornis sp.], 
GenBank accession no. AY530311.1). To enable compari-
sons, a local strain (GenBank accession no. KX863707) of 
the Atlantic canary (Serinus canaria) (Esteves et al., unpub. 
data) and an isolate of the Magellanic penguin (Sphenis-
cus magellanicus) (GenBank accession no. KF516679.1) 
(9) were grouped in the canarypox clade. A local chicken 
isolate (GenBank accession no. KX863706) was grouped 
within the fowlpox clade, including chicken (GenBank  

accession nos. KF722860.1 KF722863.1) and turkey (Gen-
Bank accession nos. KF017961.1 and DQ873808.1) strains.

Birds with pocklike lesions represented 28.7% (27/94) 
of psittacines in the sanctuary. Laboratory diagnosis was 
implemented at the early stages of the outbreak; birds were 
clinically observed up to the final cases (3 months). Of the 
27 psittacines with lesions, 23 (85.2%) were PCR positive 
for avipoxvirus. No blue-fronted parrots (Amazona aestiva) 
showed lesions, but all were PCR positive (4/94 [4.2%]), 
suggesting that they were immune, although they were not 
tested for an immune response. Among the 25 golden con-
ures, the most abundant species in the premises, 9 showed 
typical pocklike lesions and were PCR positive, but 1 with 
lesions was PCR negative and 15 had no lesions and were 
PCR negative, indicating nonuniform immunity. None of 
the 14 blue and yellow macaws (Ara ararauna) had le-
sions; PCR results were negative for all, suggesting previ-
ous immunity or a lower susceptibility to infection. Four 
birds with lesions were not PCR positive, possibly indicat-
ing an advanced phase of virus-free scars. 

The proximity of aviaries suggests that all birds might 
have had the opportunity for infection during the outbreak. 
The death rate (3.2%) for the outbreak was low; the death 
of young golden conures with diphtheritic lesions and 2 
adult dusky parrots that demonstrated conjunctivitis and 
cachexia were accompanied by complications by Candida 
albicans and Capillaria sp., suggesting the potential ag-
gravation risk. Most psittacines (63/94; 67.0%) were PCR 
negative and without lesions, as tested in cloacal and con-
junctival swabs.

The affected species are declining in wild populations. 
Our findings emphasize the risk for avipoxvirus among 
captive psittacines; their relevance for psittacine rehabili-
tation and conservation may be considerable regarding 
pathogenicity. As shown, 2 adult dusky parrots and 1 nest-
ling golden conure died; further characterization is needed 
for the isolates, including their eventual importance for 
commercial poultry.
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Table. Avipoxvirus detection by PCR according to clinical status and psittacine species, Brazil, 2015* 

Psittacine species 

Clinical status 
PCR positive 

 

PCR negative 

Normal 
Cutaneous 

lesions Normal 
Cutaneous 

lesions 
Amazona aestiva (blue-fronted parrot) 4 –  – – 
Amazona brasiliensis (red-tailed Amazon) – 1  4 1 
Anodorhynchus hyacinthinus (hyacinthine macaw) – 2  4 – 
Ara chloropterus (green-winged macaw) – –  2 – 
Ara macao (scarlet macaw) – 2  1 – 
Ara ararauna (blue and yellow macaw) – –  14 – 
Deroptyus accipitrinus (red-fan parrot) – 1  9 2 
Guaruba guarouba (golden conure) – 9  15 1 
Pionites leucogaster (white-bellied caique) – 4  12 – 
Pionus fuscus (dusky parrot) – 3  2 – 
Total 4 23  63 4 
Ratio, no. birds/no. tested (%) 4/94 (4.2) 23/94 (24.4)  63/94 (67.0) 4/94 (4.2) 
*Values are no. birds except as indicated. –, not found. 
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Simultaneous circulation of multiple arboviruses presents 
diagnostic challenges. In May 2016, chikungunya fever was 
diagnosed in a traveler from Angola to Japan. Travel his-
tory, incubation period, and phylogenetic analysis indicated 
probable infection acquisition in Angola, where a yellow fe-
ver outbreak is ongoing. Thus, local transmission of chikun-
gunya virus probably also occurs in Angola.

Simultaneous circulation of multiple arboviruses has 
been observed several times in many parts of the world. 

In 1970, Angola reported an outbreak of a dengue-like 
syndrome, which turned out to be a concurrent outbreak 
of yellow fever and chikungunya fever (1). On April 13, 
2016, the World Health Organization declared a yellow 
fever outbreak in Angola. In response to the outbreak, a 
nationwide yellow fever vaccination campaign was initi-
ated. As of July 29, 2016, a total of 3,818 confirmed and 
suspected cases were reported (2). In addition, on July 23, 
2016, the World Health Organization was notified of a Rift 
Valley fever case in a man from China working in Luanda, 
the capital city of Angola, and started an investigation in 
Angola (3). We describe a case of chikungunya fever in a 
traveler from Angola to Japan.

In May 2016, a 21-year-old woman traveled to Tokyo, 
Japan, from her home in Luanda. She began to exhibit a 
high fever on the first day of her visit. On the second day, 
she sought care at the National Center for Global Health 
and Medicine (Tokyo). She had been previously healthy 
and had not traveled out of Luanda in the past 6 months. 
She claimed to have been vaccinated according to the 
national immunization plan, which included vaccination 
against yellow fever. At the first visit, she had high-grade 
fever (40.7°C) without other signs. Her vital signs were 
otherwise stable, and physical examination revealed no 
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