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Case Report: Myiasis due to Cochliomyia hominivorax and Dermatobia hominis: Clinical and
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Abstract. Infestations caused by fly larvae (Myiasis) have been observed in patients with risk factors and in tropical
zones. The aim of our study was to describe the clinical and epidemiological aspects and the risk factors associated with
the occurrence of obligatory myiasis, as well as the therapeutic approach to patients. We identified the cases of myiasis
diagnosed in two referral hospitals in northern Peru from January 2012 to December 2015 and included patients in whom
larval development and a compatible clinical profile were observed. Epidemiological, clinical, analytical, diagnostic,
therapeutic, and follow-up data were collected from clinical files. Nine clinical cases were compatible with a diagnosis of
myiasis; of these, twowere pediatric patients, onewas amiddle-aged adult, and sixwere elderly patients. Four of the nine
patients were male. The identified species were Dermatobia hominis and Cochliomyia hominivorax. The therapeutic
approach included antiparasitic therapy with ivermectin, antibacterial, and in some cases, anti-inflammatory drugs.
Dermatobia hominis and C. hominivorax are the predominant species causing myiasis in northern Peru.

INTRODUCTION

Myiasis is the development of fly larvae that infest the skin,
necrotic tissues, and natural cavities in living persons.1–3 The
fly larvae belong to the order Diptera, class Insecta,1 and the
species vary depending on the geographic area. Myiasis
cases are classified into three categories, depending on the
causative agent: obligatory myiasis, caused by Dermatobia
hominis, Cochliomyia hominovorax, Cordylobia,Oestrus ovis,
Wohlfahrtia magnifica, or Hypoderma bovis1–4; facultative
myiasis, by Calliphora vicina, Phaenicia sericata, Lucilia ilust-
ris, or Sarcophaga haemorrhoidalis; and accidental myiasis,
by Musca domestica, Drosophila sp., Chrysomya albiceps,
Eristalis tenax, Piophila casei, among others.4–8

Factors contributing to the development of human myiasis
include low socioeconomic status, unhealthy environment, al-
coholism, neurological disease, lack of personal hygiene, pres-
enceof varicoseulcers, advancedstagesof cancer,malnutrition,
immunosuppression, sexually transmitted diseases, diabetes,
oral cavity lesions, advanced age, and animal husbandry.5–7

Human myiasis has been reported on a few occasions in
Peru. Beltran9 reported three cases of ophthalmomyiasis by
O. ovis, whereas Miranda10 described cutaneous myiasis by
C. hominivorax (five cases) and Stomoxys calcitrans (one
case); on the other hand, Espinoza3 reported an oral myiasis
by C. hominivorax. However, this infestation has been poorly
studied in this country. It can occur in various ways, with dif-
ferent levels of severity and a difficult therapeutic approach. In
this regard, the aim of our study was to describe the clinical
and epidemiological aspects and the risk factors associated
with obligatory myiasis (one of themost frequently reported in
Peru), as well as its therapeutic approach.

METHODS

A retrospective study was performed on all patients ad-
mitted with a confirmed diagnosis of myiasis (CIE-10: B87) at

Hospital Regional Lambayeque and Hospital Nacional
Almanzor Aguinaga Asenjo (both category III hospitals) from
January 2012 to December 2015. The diagnosis wasmade on
clinical presentation, removal of larvae, and evidence of larval
development and morphology.
Clinical (disease duration, type of presentation, signs, and

symptoms), epidemiological (place of origin), therapeutic
(drugs used), and follow-up datawere collected frompatients’
medical histories (age, gender, and comorbidities), and iden-
tification of each type of myiasis was based on the larval
morphology (tracheal trunks, dorsum, etc.), as described in
literature8; briefly, different larval specimens were collected
into saline and sent to the Laboratory of Parasitology of the
Hospital Regional Lambayeque for entomologic identification
by taxonomic keys that emphasize certain morphological
features8 (Figure 1).The study protocol was approved by the
ethics committee of Hospital Regional Lambayeque. The au-
thors claim to respect the confidentiality of the data and the
protection of anonymity of patients.

RESULTS

As shown in Table 1, in this retrospective study we reported
nine clinical cases compatible with the diagnosis of myiasis,
which were categorized into age groups: pediatric (two cases;
meanageof3 years),middle-agedadults (one52-year-old case),
and elderly patients (six cases; mean age of 73.5 years). Four of
these cases were male, and patients’ interviews revealed that
only four of nine caseswere contracted in the tropical rain forest,
whereas the others were from the coastal area of Peru.
We reported five cases of myiasis caused by C. hominivorax,

and four casescausedbyD.hominis.Of thefivecasescausedby
C.hominivorax, fourwere related tocomorbidities suchascancer
(invasive squamous cell carcinoma, laryngeal cancer, squamous
cell carcinoma, and breast cancer), whereas the remaining case
hadaclinical historyof tuberculosis.On theotherhand, twoof the
infestations caused by D. hominis were pediatric cases without
established comorbidities.
In one case (nasal myiasis), the larva was asphyxiated with

Ocimum basilicum “basil,” manually removed, and then the
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patient received antibiotic treatment. The therapeutic ap-
proach to myiasis varied among the cases; however, antibac-
terial (beta lactams and quinolones), antiparasitic (ivermectin),
and anti-inflammatory therapy were common. In some cases
byC. hominivorax, surgical cleansing was used. See additional
details in Table 1.

DISCUSSION

This report discloses a series of myiasis cases by two ob-
ligate parasites, C. hominivorax and D. hominis, from two re-
ferral hospitals in the northern macro region of Peru in recent
years (2012–2015).
Human myiasis remains a neglected disease, i.e., poorly

studied and not adequately treated by health authorities;
however, a number of cases with difficult approaches have
been reported, from oral,3 cutaneous,4 ophthalmomyiasis,9

tracheostomal,11 to nosocomial12 myiasis. Frequent compli-
cations are bacterial superinfection that causes septicemia,
tetanus,7 and cerebral myiasis causing death.13

In this study, we report cases of cutaneous, scalp, nasal,
and tracheostomal myiasis, all of positive clinical course but
with high symptoms. Patients with myiasis caused by
D. hominis had severe pain, phlogosis in skin lesions, active
bleeding, and cutaneous abscesses, whereas in the cases
caused by C. hominivorax, patients had a history of tubercu-
losis, squamous cell carcinoma, or laryngeal or breast cancer.
All the cases of cutaneous myiasis caused by D. hominis

were contracted in areas with tropical climates, all with a

history of insect bite, which subsequently showed phlogosis
signs in the wound; this is compatible with the clinical and life
cycle of this type ofDiptera.1,4,7 On the other hand, themyiasis
caused by C. hominivorax affected patients with old, ne-
crotic, and exposed skin lesions, such as squamous cell
carcinomas or tracheostomy patients; i.e., unlike the life
cycle of D. hominis (Figure 2), it did not require a vector for
the development of myiasis, merely an exposed wound.
Because D. hominis is transmitted by mosquitoes or other

hematophagous arthropods, it causes problems for people
living in tropical areas, where these vectors, which carry the
larval eggs on their bodies to the host, abound. By contrast,
C. hominivorax, whose transmission is direct, could present a
wider geographical distribution in the northern regions of
Peru.2,3,5

As shown by our data, this parasitic infestation mostly af-
fected either elderly or very young patients. Interestingly, chil-
dren were most commonly infested by D. hominis,4 whereas
adults (with comorbidities of necrosis such as cancer and tu-
berculosis) were most affected by C. hominivorax.3,5,6,11

In this context, myiasis must bemanaged by the authorities
as a sanitary problem in this region. Furthermore, public pol-
icies in animal health are also necessary for the management
ofmyiasis in the agricultural field as domestic andwild animals
are reservoirs of this disease13,14 and tourism to endemic
areas has become increasingly common.15 Finally, the di-
agnosis of myiasis is clinical and epidemiological, and should
be duly recognized in health care centers for suitable treat-
ment and control.

FIGURE 1. Top: Third-instar larva ofCochliomyia hominivorax: (A) Dorsal view showing thepigmenteddorsal tracheal trunks, visible in the last four
body segments; (B) Posterior spiracleswith three straight grooves on each andopenperitremes; (C) Segmentswith bands of small cuticular spines.
Bottom: Third-instar larva of Dermatobia hominis. (D) Dorsal view showing a narrow rear end without cuticular spines in the last three segments;
(E) Posterior spiracleswith three straight grooveson eachandperitremes; (F) Segmentswith rowsof prominent cuticular spines. This figure appears
in color at www.ajtmh.org.

MYIASIS: CLINICAL DIFFERENCE BETWEEN TWO SPECIES 151

http://www.ajtmh.org


TA
B
LE

1
S
um

m
ar
y
of

tr
ea

tm
en

t,
ep

id
em

io
lo
gi
ca

l,
an

d
cl
in
ic
al
fe
at
ur
es

of
m
yi
as

is
p
at
ie
nt
s
tr
ea

te
d
in

La
m
b
ay

eq
ue

,P
er
u

C
as

e
A
ge

(g
en

d
er
)

P
at
ie
nt

co
m
or
b
id
iti
es

D
es

cr
ip
tio

n
In
ju
ry

fe
at
ur
es

R
ec

ei
ve

d
tr
ea

tm
en

t
Is
ol
at
ed

sp
ec

ie
s

1
74

(M
)

U
nc

on
tr
ol
le
d
hy

p
er
te
ns

io
n

P
re
se

nt
ed

a
sn

ak
eb

ite
on

th
e
rig

ht
fo
ot

5
d
ay

s
b
ef
or
e
sy

m
p
to
m
s

Tw
o
p
hl
og

ot
ic

an
d

fu
ru
nc

ul
oi
d
no

d
ul
es

w
ith

sm
al
lp

or
es

on
th
e
rig

ht
fo
ot
,w

he
re

m
ov

em
en

to
f

la
rv
ae

w
as

ob
se

rv
ed

b
y

ul
tr
as

ou
nd

C
ip
ro
fl
ox

ac
in

20
0
m
g.

IV
ev

er
y
12

ho
ur

D
er
m
at
ob

ia
ho

m
in
is

O
xa

ci
lli
n
2
g.

IV
ev

er
y
4
ho

ur
C
hl
or
p
he

na
m
in
e
4
m
g.

1
ta
b
.P

O

2
52

(F
)

N
on

e
P
re
se

nt
ed

an
in
se

ct
b
ite

on
th
e
bu

tt
oc

k
an

d
,a

m
on

th
la
te
r,
a
lo
ca

la
b
sc

es
s
w
as

ob
se

rv
ed

P
ai
nf
ul

b
le
ed

in
g
b
oi
l-
lik
e

le
si
on

on
b
ut
to
ck

C
ef
az

ol
in
50

0
m
g.
IV

ev
er
y
8

ho
ur

D
er
m
at
ob

ia
ho

m
in
is

Th
e
d
ia
gn

os
is
w
as

m
ad

e
b
y

ul
tr
as

ou
nd

;l
es

io
ns

(3
m
m
)

w
ith

su
rr
ou

nd
in
g
ed

em
a

(8
–
10

m
m
)a

nd
la
rv
ae

w
er
e
ob

se
rv
ed

G
lu
co

se
5
×
1,
00

0
m
L

M
up

iro
ci
n
oi
nt
m
en

ti
n

am
p
ul
e
ap

p
lie
d
tw

ic
e
a

d
ay

3
2
(F
)

P
re
m
at
ur
ity

,l
ow

p
sy

ch
om

ot
or

d
ev

el
op

m
en

t
P
re
se

nt
ed

an
in
se

ct
b
ite

on
th
e
b
ut
to
ck

a
m
on

th
b
ef
or
e
ho

sp
ita

liz
at
io
n

P
ai
nf
ul

ab
sc

es
s
(2

b
y
2
cm

)
on

th
e
b
ut
to
ck

w
ith

ex
co

ria
tio

n
an

d
la
rv
ae

em
er
gi
ng

fr
om

th
e
le
si
on

C
ef
az

ol
in
30

0
m
g.
IV

ev
er
y
8

ho
ur

fo
r1

1
d
ay

s
D
er
m
at
ob

ia
ho

m
in
is

Iv
er
m
ec

tin
9
d
ro
p
s
(s
in
gl
e

d
os

e)
D
ra
in
ag

e
by

su
rg
er
y

4
71

(M
)

In
va

si
ve

sq
ua

m
ou

s
ce

ll
ca

rc
in
om

a
of

th
e
d
is
ta
l

p
ha

la
nx

Tr
ea

te
d
fo
ra

n
in
cr
ea

se
of

th
e
sk

in
er
up

tio
n
on

th
e

le
ft
fo
ot

P
hl
og

ot
ic
an

d
er
yt
he

m
at
ou

s
sk

in
er
up

tio
n
on

th
e
fi
ft
h

to
e
of

th
e
le
ft
fo
ot

E
xe

re
si
s
of

th
e
to
e
of

th
e

in
fi
ltr
at
ed

fo
ot

C
oc

hl
io
m
yi
a
ho

m
in
iv
or
ax

C
ef
az

ol
in

1
g

G
en

ta
m
ic
in

80
g.

IV
ev

er
y
8

ho
ur

5
4
(M

)
N
on

e
P
re
se

nt
ed

an
er
yt
he

m
at
ou

s
an

d
pr
ur
iti
c
sc

al
p
le
si
on

a
m
on

th
b
ef
or
e

S
ca

bb
y
le
si
on

(3
by

2
cm

)
w
ith

p
ur
ul
en

td
is
ch

ar
ge

on
th
e
fr
on

ta
lr
eg

io
n

H
yd

ro
xy

zi
ne

15
d
ay

s
D
er
m
at
ob

ia
ho

m
in
is
.

Iv
er
m
ec

tin
si
ng

le
d
os

e

6
71

(F
)

H
is
to
ry

of
tu
b
er
cu

lo
si
s

Fa
ci
al
ce

llu
lit
e;

an
te
rio

r
ep

is
ta
xi
s
an

d
re
fe
rr
ed

na
sa

lp
ai
n.

N
as

al
pa

in
;r
es

p
ira

to
ry

di
st
re
ss

an
d
ep

is
ta
xi
s.

C
ip
ro
fl
ox

ac
in

20
0
m
g.

IV
ev

er
y
12

ho
ur

C
oc

hl
io
m
yi
a
ho

m
in
iv
or
ax

C
lin
d
am

yc
in

60
0
m
g.

IV
ev

er
y
8
ho

ur
7

67
(F
)

La
ry
ng

ea
lc
an

ce
r(
III
)

Tr
ac

he
os

to
m
y
d
ue

to
re
sp

ira
to
ry

d
is
tr
es

s
P
re
se

nc
e
of

la
rv
ae

in
th
e

pl
ac

e
of

tr
ac

he
os

to
m
y;

ce
rv
ic
al
ab

sc
es

s
su

rr
ou

nd
ed

b
y
ne

cr
ot
ic

tis
su

e,
b
ro
w
n
d
is
ch

ar
ge

,
an

d
tr
ac

es
of

b
lo
od

Iv
er
m
ec

tin
14

m
g.

(6
0

d
ro
p
s)
P
O
,c

ef
tr
ia
xo

ne
2

g/
d
ay

P
O
an

d
m
et
ro
ni
d
az

ol
e
50

0
m
g.

IV
ev

er
y
8
ho

ur

C
oc

hl
io
m
yi
a
ho

m
in
iv
or
ax

8
85

(M
)

A
rt
er
ia
lh

yp
er
te
ns

io
n;

sq
ua

m
ou

s
ce

ll
ca

rc
in
om

a;
na

sa
li
nv

er
te
d
p
ap

ill
om

a
an

d
hi
st
or
y
of

na
sa

lm
yi
as

is

H
is
to
ry

of
na

sa
lp

ol
yp

s
(s
ur
gi
ca

lly
in
te
rv
en

ed
th
re
e
tim

es
);
ne

cr
ot
ic

le
si
on

on
th
e
up

p
er

th
ird

of
th
e
no

se

P
re
se

nc
e
of

la
rv
ae

in
th
e

ne
cr
ot
ic
ar
ea

on
th
e
up

p
er

th
ird

of
th
e
no

se
;i
nt
en

se
pa

in

Iv
er
m
ec

tin
3
m
g,

tw
o

ta
b
le
ts

in
2
d
ay

s;
su

rg
ic
al

cl
ea

ns
in
g

C
oc

hl
io
m
yi
a
ho

m
in
iv
or
ax

C
ef
ta
zi
di
m
e
1
g
tw

ic
e/
d
ay

fo
r3

d
ay

s
9

73
(F
)

In
va

si
ve

le
ft
b
re
as

tc
an

ce
r(
III
)

U
lc
er
at
ed

le
si
on

w
ith

ne
cr
os

is
,i
rr
eg

ul
ar

b
or
d
er
s
an

d
ph

lo
go

si
s
on

ni
p
p
le
;s

er
os

an
gu

in
eo

us
d
is
ch

ar
ge

an
d
la
rv
ae

em
er
gi
ng

fr
om

th
e
le
si
on

P
re
se

nc
e
of

la
rv
ae

in
th
e

le
si
on

an
d
ne

cr
ot
ic
ar
ea

on
th
e
le
ft
b
re
as

t;
itc

hi
ng

an
d
p
ai
n

Iv
er
m
ec

tin
14

m
g
(6
0
d
ro
p
s)

P
O
fo
r2

d
ay

s
C
oc

hl
io
m
yi
a
ho

m
in
iv
or
ax

D
ia
be

te
s
m
el
lit
us

II
C
ip
ro
fl
ox

ac
in

20
0
m
g.

IV
ev

er
y
12

ho
ur

C
lin
d
am

yc
in

60
0
m
g.

IV
ev

er
y
8
ho

ur
M

=
m
al
e;

F
=
fe
m
al
e.

A
ll
ca

se
s
p
ro
gr
es

se
d
fa
vo

ra
b
ly
d
ur
in
g
ho

sp
ita

liz
at
io
n.

152 FAILOC-ROJAS AND OTHERS



Received June 2, 2016. Accepted for publication July 6, 2017.

Published online November 20, 2017.

Acknowledgments: We thank Suzanna Rojas Thompson for her
constructive comments on an earlier version of this manuscript and
Boris Castañeda for his help with graphics and designs.

Authors’ addresses: Virgilio E. Failoc-Rojas, School of Medicine,
Universidad Nacional Pedro Ruiz Gallo, Lambayeque, Peru, and
Laboratorio de Parasitologı́a, Metaxénicas y Zoonosis, Hospital Re-
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