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Case Report

What If It Is Not Cochliomyia hominivorax (Screwworm)?
An Unexpected Case of Nasal Myiasis Caused by Lucilia sericata
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Abstract

In Mexico, since June 2025, human cases of myiasis caused by Cochliomyia hominivorax (the
screwworm) have been identified, prompting health authorities to issue a surveillance
alert for potential infections by this fly. Here we report the identification and interdisci-
plinary management of a case of nasal myiasis caused by Lucilia sericata. In September
2025, a 40-year-old Hispanic man was admitted to the emergency room due to an altered
mental status; after a 17-day hospital stay, nasal larvae were detected. The larvae were
submitted for morphological identification by microscopy and molecular identification by
polymerase chain reaction, using ITS-2 and 165 loci as nuclear and mitochondrial markers,
respectively; the amplicons were purified and sequenced, and a Bayesian phylogenetic
analysis was performed. Morphological analysis showed that they were L. sericata larvae
at different developmental stages (1st to 3rd instars). Molecular analysis confirmed the
morphological result, as phylogenetic inferences showed a clear grouping of the sequences
within the L. sericata cluster. While remaining vigilant for possible human cases of myiasis
caused by C. hominivorax, here, we confirmed by morphological and molecular analysis the
identification of an unexpected case of nasal myiasis caused by L. sericata, demonstrating
the importance of care in all aspects of thorough epidemiological surveillance and the
interdisciplinary management to address these alerts and any related cases.

Keywords: myiasis; nasal myiasis; Lucilia sericata; ITS-2; 165

1. Introduction

Human myiasis is a neglected tropical disease, especially endemic in some Sub-
Saharan African and Latin American regions, due to infestation by dipterous larvae of
the genera Dermatobia, Cordylobia, Chrysomyia, Oestrus, Gasterophilus, Hypoderma, Lucilia,
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Wohlfahrtia, and Cochliomyia, among others [1-3]. Although Dermatobia hominis is the fly
that causes many cases of human myiasis in Latin America, affecting both local and foreign
tourists and travelers [1,3], the larvae of Cochliomyia hominivorax (screwworm) are of great
interest, under surveillance, and are a concern to governments and health authorities,
as they infest livestock, generating significant economic losses in many regions of the
Americas [3,4]. In late 2025, the Mexican Ministry of Health issued an epidemiological alert,
reporting the first case of human screwworm myiasis, following a previous increase in
cases of this disease in livestock and companion animals [5]. During the first two months
of 2026, this epidemiological alert remained in effect, since human cases of C. hominivorax
continued to be reported [6].

On the other hand, Lucilia sericata belongs to the family Calliphoridae within the order
Diptera and is considered a synanthropic fly (ecologically associated with humans). Its
larvae are facultative parasites, unable to ingest or damage healthy human tissue, and
are more commonly found on dead flesh; however, infestations of living hosts by Lucilia
do occur, and these are commonly found in animals and are not usually associated with
human infestations [4,7]. However, there are three reports of human nasal myiasis due
to L. sericata that have been previously documented [8-10]; in all cases, the patients were
unconscious, and two of them required respiratory assistance [8,10]. In addition, one case
corresponds to a nosocomial infection documented in the intensive care unit (ICU) of a
Mexican hospital [10].

Diptera, with over 125,000 described species, undoubtedly constitute a megadiverse
order; however, because their immature forms exhibit considerable morphological ho-
mogeneity, their identification can be challenging, even for expert entomologists [11].
Therefore, molecular methods can be an alternative to morphology-based identification and
are useful when only scarce specimen fragments are available, especially in cases of human
myiasis [12]. Identification using DNA barcoding, with the cytochrome c oxidase subunit
I (COI) and 16S genes, has proven useful for the rapid and accurate identification of fly
larvae; however, these genes sometimes fail to reliably distinguish between some recently
diverged species, raising doubts about their usefulness for delimiting species of forensic
importance. Thus, the use of the nuclear locus ITS-2 as a second marker has increased
identification accuracy [13].

Here, we report L. sericata identification by morphological, mitochondrial, and nuclear
markers as 165 and ITS-2 loci, respectively, as well as the interdisciplinary management of
an unexpected case of human nasal myiasis.

2. Materials and Methods
2.1. Case Presentation

In September 2025, a Hispanic 40-year-old male, living in Mexico City with a history
of untreated systemic hypertension, obesity, and 27 years of cocaine use, arrived at the
emergency room after being found by family members with an altered mental status.
Upon arrival, he presented coma with a Glasgow Scale score of 3, blood pressure of
180/30 mmHg, and an oxygen saturation of 70%, leading to his admission with a diagnosis
of hypertensive emergency with suspicion of intracranial bleeding requiring orotracheal
intubation and advanced airway management. During intubation, bad oral hygiene and
gingivitis were noted. Serological tests for HIV, Hepatitis B and C, and syphilis were
negative. A toxicological examination was done with a positive test for cocaine.

The patient remained hospitalized in the emergency department under deep seda-
tion and invasive mechanical ventilation for 13 days. During this period, he developed
ventilation-associated bacterial pneumonia with isolation of pan-susceptible Escherichia coli
and Staphylococcus aureus and received systemic antimicrobial treatment with Ceftriaxone
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and trimethoprim-sulfamethoxazole. On his seventh day of hospitalization, an increase
in volume within the cervical region was noted, and a case of Ludwig’s angina was diag-
nosed, which required surgical drainage and antibiotic therapy adjustment. Subsequently,
a tracheostomy was performed. He was transferred to the ICU (Intensive Care Unit) for
management, where he continued on mechanical ventilation.

Sixteen days after admission to the hospital, multiple motile larvae were identified
in the right nasal cavity. Physical examination revealed active larvae in the nasal cavity,
consistent with myiasis, with no immediate clinical signs of active bleeding or presence of
necrosis. The larvae were mechanically removed, and a single dose of 6 mg ivermectin was
administered. The larvae were collected and sent to the research laboratory for morpholog-
ical and molecular identification. Two days later, the patient was finally extubated, but 48 h
after this event, he reported dyspnea and sudden asystolia, which did not reverse despite
cardio-pulmonary resuscitation.

2.2. Morphological and Molecular Identification

Larvae extracted from the patient were placed in 70% ethanol and examined mor-
phologically for identification. Five specimens were immersed in 10% KOH to clear the
structures. All samples were analyzed with a Nikon SMZ1500 stereoscopic microscope with
a Nikon DS-Fil camera (Nikon Instruments Inc, Melville, NY, USA); analysis was mainly
focused on the morphology of the cephaloskeleton, anterior spiracles, and peritreme plaque
structures as suggested by Szpila et al. [14,15], for the classification of the genus Lucilia, and
the identification was verified by two entomologists.

On the other hand, for molecular identification, two specimens were used, and their
DNAs were processed as a pooled sample. DNA was isolated using a phenol-chloroform
technique and then stored at —20 °C until use [16]; oligonucleotides and PCR cycling
conditions to amplify 16S and ITS-2 loci were described previously [17,18]. Briefly, the
oligonucleotides used to amplify 16S were Td16Sd 5'-GTA AAA ATT TAA AGGTC GAA
CAG ACC-3' and Td16Sr 5-AAC TCG GCA AAT TTA GTG TTC GCC TG-3' which
amplified a 600 bp fragment, while for ITS-2 they were 5'-CTA AGC GGT GGA TCA
CTC GG-3' and 5'-GCA CTA TCA AGC AAC ACG ACT C-3/, which amplified a 625 bp
segment. For both markers, PCR conditions were established in a final volume of 25 pL.
The amplification conditions for 16S were: one cycle at 94 °C for 5 min; 35 cycles, including
denaturation at 94 °C for 30 s, annealing at 55 °C, and extension at 72 °C for 30 s; and a final
extension step at 72 °C for 7 min. For ITS2, the initial denaturation was 94 °C for 5 min;
followed by 35 cycles of 94 °C for 30's, 55 °C for 30 s, and 68 °C for 2 min; followed by a final
extension step of 68 °C for 5 min. All amplicons were detected by electrophoresis on a 1.5%
of agarose gel with 0.5 mg/mL ethidium bromide and visualized under ultraviolet light.

Amplicons were purified using an AxyPrep PCR clean-up kit (Axigen Biosciences,
Union City, CA, USA) and submitted for sequencing to a commercial supplier. The se-
quences of 165 and ITS-2 were subjected to BLAST TN (https:/ /blast.ncbi.nlm.nih.gov/
Blast.cgi, accessed on 19 April 2026) searches in the GenBank database to examine their iden-
tity among different fly species (Supplementary Material). Then, the amplified sequences
were submitted to the GenBank database (PZ052118 and PZ053815). Multiple alignments
were performed for all sequences available in the Lucilia GenBank for both genes, using the
Clustal W and Muscle algorithms included in the software MEGA v 10.1.8 [19-21], with the
GTR + G + I model as the best fit for nucleotide substitution. Phylogenetic reconstruction
was conducted using a Bayesian approach with Mr. Bayes v 3.2 [22]. The analysis was
performed over 2,000,000 generations, with trees sampled every 100 generations. Trees
with scores lower than those at the stationary phase (‘burn-in’) were dis-carded, and trees
that reached the stationary phase were collected and used to build majority consensus
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trees. All Lucilia sequences available in GenBank for both genes were analyzed and other
sequences from different fly species of both markers were obtained from GenBank and
used as subtype references.

3. Results

Sixteen larvae were removed from the patient; they were highly mobile and ranged
in length from 0.5 to 0.8 mm (0.67 & 0.16 mm). For morphological identification, five
specimens were used, two first-instar larvae and two second-instar larvae, all in the process
of molt, with the new respiratory spiracles visible below the current ones. One third-
instar larva had molted recently and was soft and slightly sclerotized. The samples were
morphologically identified as Lucilia sericata, with an absence of the cephalopharyngeal
skeleton’s accessory sclerite, and the anterior spiracles each had eight branches. The

posterior spiracles were complete with a peritreme and a button was present, but not
evident, with three slits (Figure 1).

Figure 1. Observations under a stereoscope microscope of the larvae extracted from the patient.
(A) Larvae 1st instar molt. The exuviae are observed as a transparent outer layer. (B) Larvae 2nd
instar molt. (C) Larvae 3rd instar recent molting. Even without being fully sclerosed, the body is soft
and fragile. (D) Detail anterior spiracles showing a fan-like structure with 8 lobes. (E) Dorsal view of
cephalopharyngeal skeleton without accessory sclerite of 2nd instar. (F) Detail of posterior spiracles
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of 3rd instar larvae, showing a peritreme. (G) Detail of posterior spiracles of 3rd instar larvae, the

arrows indicate tubercles and distances between them. (H) Detail posterior spiracles 2nd instar larvae.

Two pairs of spiracles are observed, due to the molting process the larvae were in. Observation under

light microscope. (I) Detail of cephalopharyngeal skeleton in 3rd instar larvae (in negative). (J) Same

as I (in positive). (K) Spines between the first and second thoracic segments of 3rd instar larvae.

(L) Posterior spiracles of 3rd instar larvae; the arrows indicate the button.

Genetic identity analysis showed values of 99.73% and 100% for PZ052118 and
PZ053815, respectively (sequences obtained in the present study), for Lucilia sericata as

determined by BLAST (Supplementary Material). The phylogenetic inference for the 165

tree showed a monophyletic profile for the Lucilia genus; the sequence from the patient

(PZ052118) was concentrated inside an L. sericata cluster, exhibiting a discreet separation

from L. cuprina (Figure 2A). In contrast, ITS-2 showed a paraphyletic profile, sorting among

different species by clades with high values of posterior probability support; then, the

sequence of L. sericata obtained in the present study (PZ053815) was clustered with other

sequences belonging to the same species (EF560187), and grouped near the clade of species

belonging to the Luciliiae subfamily (Figure 2B).
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Figure 2. Bayesian phylogenetic tree constructed with (A) 165 and (B) ITS-2 sequences from Diptera

species causing myiasis in the world. The numbers at the nodes indicate Bayesian posterior probabili-

ties. Data sequences were obtained from the GenBank database; the sequences obtained in this study

are shown in bold and by an arrow.
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4. Discussion

L. sericata is a cosmopolitan synanthropic fly whose larvae are essentially necrophagous
and are frequently associated with decomposing tissue; however, there are also reports that
it can cause humans and livestock myiasis. In addition, L. sericata larvae have been exploited
for many applications, from their use in the management of chronic, non-healing wounds
(larval therapy) to their assistance in forensic investigations and analysis to estimate the
postmortem interval, where local environmental conditions, as well as diet, can affect their
development times [1,3,23].

It is generally accepted that L. sericata completes its life cycle in approximately two to
three weeks under temperate conditions (22-25 °C) [14,15,24]. Temperature is a key factor
in the life cycle of L. sericata, since dipterans are poikilothermic in nature and therefore their
biochemical processes are positively correlated with temperature; thus, a study showed
that the development time in hours of L. sericata from egg to 3rd-stage larva at constant
temperatures of 16, 19, 22, 25, 28, 31, and 34 °C were 258.0 & 14.1, 172.8 £ 18.7,127.8 £ 9.3,
102.8 £ 5.4, 89.6 + 6.3,78.95 £ 5.6 and 71.7 & 2.3 h, respectively. It has been documented
that, for larvae of this fly, at temperatures of 9-10 °C, no development is observed; similarly,
at a temperature of >35 °C, larval development slows down. Even at 37 °C, few eggs
hatch and only 1st- and 2nd-stage larval development has been observed at 12 and 24 h,
respectively [23].

In Mexico City, Villeda et al. [25] reported a full development time of 19 days for
L. sericata under environmental conditions, with temperature fluctuations ranging from 3.9
to 23.3 °C; while the development from egg to 3rd-stage larvae was completed in 11 days.

The diet of L. sericata larvae is another important factor that affects their development
and population dynamics, since in nature they feed mainly on necrotic tissue; laboratory
assays have shown that natural or synthetic diets with different sources of carbohydrates
and proteins affects their larval development [26,27].

It has been established that nosocomial myiasis is a term used when the infestation
affects subjects in hospital settings [10,28]. Furthermore, it has been argued that myiasis
is considered nosocomial when the manifestation appears within a few days of hospital
admission, as documented in two cases of nasal myiasis caused by L. sericata and L. illustris,
both in respiratory-assisted and unconscious patients treated in ICUs [10,29]. In addition,
in healthy subjects at a body temperature of 36.6 = 0.1 °C in a room temperature of
21.8 = 0.1 °C, their nasal and oral airway mucosal temperature was 35.7 = 0.2 °C [30].

By integrating this biological data on the maturation time of the L. sericata stages
with the patient’s stay in the ICU (17 days), as well as with the identification of larvae of
different developmental stages in the patient and the absence of necrotic nasal tissue that
had facilitated feeding by the larvae, it suggested that the patient’s infection could have
happened before his admission to the hospital; however, the possibility that the infection
occurred during his hospitalization cannot be ruled out.

On the other hand, the concern of health authorities regarding the increase in human
cases of myiasis caused by C. hominivorax activated a special surveillance system with
mandatory reporting of larval infections by this fly at all levels of healthcare. The first
human cases were located in a couple of southeastern Mexican states in 2025 [31], and by
June 2026, 397 human cases had been documented in 21 states across the country, including
Mexico City [32]. Therefore, the present case illustrates that even with an epidemiological
alert for myiasis caused by C. hominivorax, the endemic nature of myiasis due to other
Diptera in tropical and subtropical regions should not be ruled out.

Although the morphological identification of the larvae should be carried out by
expert entomologists, some specimens could exhibit great phenotypic diversity; therefore,
confirmation of the morphological identification by molecular techniques is highly rec-
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ommended, since 27 species of the genus Lucilia have been documented, and sometimes
morphological identification can be complicated. Here, the molecular identification by
ITS-2 was useful because it showed a clear grouping of L. serica sequences into a specific
cluster, strengthening previous observations that ITS-2 loci allow for the clarification of
cryptic phylogenetic groupings that cannot be identified with mitochondrial markers [14];
in contrast, since the 165 analysis exhibited a cluster with little separation between L. sericata
and L. cuprina, this finding could be explained by the nature of the molecular marker as a
maternal lineage tracer; a similar result was observed during the analysis of insects of the
genus Triatoma when ITS-2 and 16S loci were compared [17]. Similarly, a study focused on
the identification of the family Calliphoridae flies by molecular techniques observed that
the combination of mitochondrial and nuclear markers (COI and ITS-2 genes) yielded more
accurate identification and better agreement with morphological data than mitochondrial
barcodes alone [13].

5. Conclusions

While remaining vigilant for possible human cases of myiasis caused by C. hominivorax
(screwworm), here, we confirmed by morphological and molecular analysis the identifica-
tion of an unexpected case of nasal myiasis caused by Lucilia sericata, demonstrating the
importance of care in all aspects of thorough epidemiological surveillance and interdisci-
plinary management to address these alerts and any related cases.

Furthermore, although the use of mitochondrial markers for molecular barcoding
analysis is highly useful for species of the genus Lucilia, ITS-2 appears to be a good second
marker that allows for higher resolution and more accurate identification to support the
analysis of mitochondrial markers alone.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/parasitologia6040037/s1. Supplementary Table S1: Identification
of the sequences obtained in this study from Lucilia sericata by Blast NCBL
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