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Abstract

Despite being a fairly common cause of respiratory infection in
adults, there have been few reported cases of human metapneumo-
virus (hMPV) in pregnancy. Other viruses, such as influenza, have
been heavily reported on, and it is well established that these illnesses
are detrimental to the pregnant population. However, we currently
have limited data about hMPV’s effect. First, we discuss the case of a
patient who presented to the emergency department in the second tri-
mester with severe shortness of breath and was ultimately diagnosed
with hMPV. Second, we discuss the case of a patient who presented
as an intensive care unit transfer in the second trimester in severe
respiratory distress with a positive test for hMPV at the outside facil-
ity. These cases highlight the fact that inpatient management might be
needed to treat hMPV in pregnant patients, even for those without a
significant prior respiratory medical history. Given the limited num-
ber of published cases of hMPV in the antepartum patient popula-
tion, we hope to provide guidance for management of such cases and
highlight the importance of prompt diagnosis in pregnant populations.
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Introduction

Human metapneumovirus (hMPV) has been identified as a
cause of mild to moderate respiratory illness that primarily af-
fects children, but also accounts for approximately 1.5-10.5% of
respiratory infections among adults [1]. hMPV is a member of
the Paramyxovirus family and is an enveloped, non-segmented,
negative sense, single-stranded RNA virus known to be an etiol-
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ogy of both upper and lower respiratory tract infections [2]. As
with most respiratory viruses, there is somewhat of a seasonality
to metapneumovirus infections, with the majority of cases oc-
curring at the time of annual community outbreaks of other res-
piratory viruses, primarily during the late fall, winter, and early
spring [2]. Current theories suggest that hMPV is transmitted via
respiratory droplets and close personal contact [3]. Diagnosis
of hMPV is confirmed via direct detection of the viral genome
by reverse transcriptase polymerase chain reaction (PCR) assays
or by other methods, but is not commonly performed in clini-
cal practice. The current multiplex PCR assay does not include
hMPV; thus, the true disease burden is not well identified. A
2017 study estimated that 17.2% of non-asthmatic pregnant pa-
tients presenting with upper respiratory symptoms were positive
for hMPV by PCR testing [1]. According to the American Acad-
emy of Pediatrics, among consistently reporting laboratories
from 2008 to 2014, 3.6% of all specimens from pediatric popu-
lations were positive for hMPV, while approximately 15.3% and
18.2% were positive for respiratory syncytial virus (RSV) and
influenza, respectively [2].

Respiratory illness is relatively common in pregnant pop-
ulations, and complications like secondary bacterial pneumo-
nia may occur. Data from a 2018 cross-sectional surveillance
study illustrated that human rhinovirus, coronaviruses, RSV,
and influenza were the most common infectious etiologies of
respiratory symptoms in pregnant patients during the second
and third trimesters, in that order [4]. Pregnant patients who
contracted influenza A during the 2009 pandemic had higher
rates of secondary bacterial pneumonia and increased risk of
inpatient and intensive care unit (ICU) admission, especially
those in the third trimester. These patients also had higher rates
of fetal growth restriction, stillbirth, miscarriage, and preterm
birth [5]. Human rhinovirus, coronaviruses, RSV, and influen-
za were followed by hMPV as the most common etiologies of
respiratory symptoms during the second and third trimesters of
pregnancy, causing two of the 81 reported cases of respiratory
illness according to one single-institution study [4].

Despite this, there remain limited data regarding hMPV
specifically in the context of pregnancy. Currently, there are no
documented cases of hMPV diagnosis in the second trimester
of pregnancy. Pregnant patients presenting with respiratory ill-
ness in the second trimester have the potential to quickly de-
cline and become medically unstable. The differential diagno-
sis for these patients can be quite broad, and often less-known
viral illnesses such as hMPV may be inadvertently omitted.
Given the lack of reported cases of hMPV during the second
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trimester of pregnancy in the current literature, it is important
that physicians include this etiology in their differential diag-
nosis. The significance of this case series lies in its ability to
expedite diagnosis, conserve resources used to obtain a diag-
nosis, and provide the appropriate symptomatic treatment nec-
essary for patients to fully recover from this viral illness.

Case Reports
Case 1

Investigations

This is the case of a 49-year-old G9P2234 who presented to
the emergency department (ED) at 19 weeks | day gestation
with severe shortness of breath. The patient had previously
presented to the ED approximately 2 days prior with similar
concerns of difficulty breathing and shortness of breath. She
denied any other upper respiratory symptoms including cough,
sore throat, rhinorrhea, hemoptysis, etc. She also denied fever
and other systemic symptoms. She had wheezing on exam, but
no rales. She was eventually discharged home upon receiving
an albuterol breathing treatment, which resulted in symptom
improvement. Upon subsequent presentation 2 days later, giv-
en her gestational age and persistent symptoms, the Maternal
Fetal Medicine team was consulted for inpatient admission
and management. On initial interview, the patient denied ever
experiencing similar shortness of breath in the past. She denied
any history of respiratory disease including chronic obstruc-
tive pulmonary disease (COPD) or asthma. She also denied
any recent known exposure to sick contacts. Her vital signs
were within normal limits with oxygen saturation ranging
from 96% to 100% on room air.

Diagnosis

Chest X-ray and electrocardiogram were immediately per-
formed, and both were within normal limits. Laboratory stud-
ies including complete blood count, chemistry panel, and
brain natriuretic peptide returned within normal limits. As
her workup was benign thus far, there was not yet a definitive
diagnosis allowing for directed treatment of the patient’s res-
piratory illness. Pulmonology and Cardiology were consulted
upon admission and a Biofire respiratory panel was added to
previously ordered laboratory studies. This panel consists of a
nasal swab that tests for several respiratory pathogens includ-
ing hMPV, and it returned positive for hMPV.

Treatment

The patient was acutely given ipratropium and albuterol nebu-
lizer treatment, intravenous (IV) methylprednisolone, and IV
ampicillin while in the ED in an attempt to improve her respir-
atory status before final diagnosis was made. Thereafter, Infec-

tious Disease specialists were consulted for further manage-
ment recommendations given the limited available information
about treatment of hMPV during pregnancy. The patient was
managed with symptomatic treatment, consisting of 48 h of IV
steroids followed by oral steroids, acetaminophen, and diphen-
hydramine, until she demonstrated clinical improvement. She
was also kept on strict contact precautions while symptomatic
via the Centers of Disease Control and Prevention (CDC) and
hospital guidelines.

Follow-up and outcomes

Eight days later, the patient was discharged home after all her
symptoms resolved, with a prescription to complete the re-
maining days of her oral steroid taper at home and with close
follow-up in the High-Risk Obstetrics Clinic. She went on to
deliver at term at an outlying hospital, and the health status of
her baby was unable to be obtained.

Case 2

Investigations

This is the case of a 22-year-old G2P0101 with past medical
history of type 1 diabetes mellitus, chronic kidney disease, and
chronic hypertension who presented to the ED at an outside
hospital (OSH) at 24 weeks 5 days gestation. Originally, her
symptoms included a cough and mild upper respiratory symp-
toms. She presented to the ED at the OSH upon worsening of
shortness of breath, chest pain, and lower extremity edema,
5 days after the original symptom onset. Her “toddler-age”
child had known history of upper respiratory infection prior
to presentation at the OSH, and the patient and her child both
developed nausea, vomiting, and diarrhea earlier that week.
At the OSH, she developed acute hypoxic respiratory failure.
Of note, she had no known history of asthma, COPD, or other
underlying respiratory comorbidity.

Diagnosis

Upon evaluation at the OSH, a respiratory panel was obtained
and returned positive for hMPV. Chest X-ray demonstrated
right lower and middle lobe pneumonia. She received one
dose each of ceftriaxone and azithromycin. She was then tran-
sitioned to meropenem and azithromycin. Despite these inter-
ventions, her clinical condition continued to worsen; she was
given diuretics due to concern for possible fluid overload su-
perimposed upon pneumonia. She continued to decompensate
and developed acute hypoxic respiratory failure. Arterial blood
gas (ABG) was drawn and demonstrated concern for acute res-
piratory distress syndrome (ARDS). She required intubation,
mechanical ventilation, and ultimately prone positioning. She
was then transferred to our facility at 24 weeks 6 days ges-
tation for further management. At our facility, influenza and
RSV swabs were negative. Blood culture, urine culture, and
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Figure 1. Chest X-ray upon admission.

bronchoalveolar lavage (BAL) culture were all negative for
growth; BAL Gram stain showed no organisms.

Treatment

The patient arrived at our facility intubated and on blood pres-
sure support. On arrival, continuous fetal monitoring demonstrat-
ed minimal variability, absent accelerations, and absent decelera-
tions. She received IV dexamethasone for ARDS and was placed
in the prone position. She received bicarbonate for continued aci-
dosis. Chest X-ray demonstrated “right greater than left airspace
consolidations with superimposed air bronchograms” (Fig. 1).
As maternal condition continued to worsen, continuous
fetal monitoring evolved to absent variability and prolonged
variable decelerations; the patient subsequently underwent ce-
sarean section at 25 weeks 0 days gestation due to non-reassur-
ing fetal condition and maternal oxygen desaturation despite
resuscitative measures. Post-operatively, she underwent tran-
sthoracic echocardiogram which demonstrated ejection frac-
tion (EF) of 36-40% (etiology unclear), received dialysis for
refractory acidosis, and was placed back in the prone position
for continued poor respiratory status. On post-operative day
(POD) 2, chest X-ray demonstrated “extensive bilateral pul-

monary opacities, improved compared to prior” (Fig. 2) and
ABG demonstrated resolution of acidosis, therefore the patient
was extubated to high flow nasal canula (HFNC).

She was dialyzed once more on POD3 for continued de-
creased urine output, which then improved, and dialysis cath-
eter was removed. Sedation and oxygen administration were
weaned as appropriate. IV dexamethasone was tapered once
the patient demonstrated continued clinical improvement.
Post-operatively, hypertension was managed with nitroglyc-
erin and was eventually transitioned to anti-hypertensive regi-
men of nifedipine, hydralazine, and isosorbide dinitrate; how-
ever, hypertension remained poorly controlled with systolic
blood pressure ranging from 110s to 170s and diastolic blood
pressure ranging from 70s to 100s. Diuretics and beta-blockers
for heart failure with reduced ejection fraction were titrated
and transitioned to oral administration using furosemide and
carvedilol. Oxygen requirement continued to decrease, with
patient requirement down to 2 L nasal canula (NC).

Follow-up and outcomes

The patient was discharged home on hospital day 12 with
prescriptions for bumetanide, carvedilol, isosorbide dinitrate,
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Figure 2. Chest X-ray on post-operative day 2.

and nifedipine, as well as home oxygen of 2 L NC and close
follow-up with virtual care at home, internal medicine, and ob-
stetrics and gynecology. Outpatient workup was recommended
by inpatient management team for resistant hypertension dur-
ing her hospital stay.

Discussion

Limited information exists in the literature regarding manage-
ment and perinatal outcomes in patients diagnosed with hMPV.
In fact, the only four reported cases of hMPV in the current lit-
erature were diagnosed exclusively in the third trimester, and
each patient presented with various symptoms, including res-
piratory involvement, respiratory decompensation, ICU care,
and even cesarean section [6].

Management of hMPV can prove difficult in the antepartum
patient, as treatment is primarily symptom driven, and rapid clini-
cal deterioration may occur. The first challenge with hMPV arises
with diagnosing this viral illness. Current data about the preva-
lence of hMPV in pregnancy are limited as it is often not included
in the differential diagnosis of respiratory illness. Given the po-
tential for respiratory compromise in these patients, however, it
is important to address this upon initial evaluation by ordering
appropriate diagnostic tests to promptly establish a clear diag-
nosis. More frequent testing will also allow for additional data

about prevalence of and risk factors for htMPV, which would help
guide future treatment protocols. Additionally, increased testing
for h(MPV will illuminate the true spectrum of disease in preg-
nancy, which is currently not well defined. Better understanding
of hMPV infection outcomes will allow development of tailored
treatment plans and/or protocols based on disease severity.

Moreover, although hMPV has been implicated in preexist-
ing lung conditions such as asthma and/or COPD, these pa-
tients presented here did not have a history of any significant
respiratory conditions [7]. Hence, the extended Biofire res-
piratory panel should be considered early during management
of respiratory symptoms to test for viral illness in pregnant
patients, especially those in their second or third trimester. In
addition, the requirement for contact precautions, as recom-
mended by the CDC, further lends this patient population to
the need for management in the inpatient setting, where these
precautions may be enforced more effectively. Care for preg-
nant patients with hMPV should occur within the inpatient set-
ting that is appropriate for the patient’s acuity.

Currently, no immunization is available for hMPV. Since
the discovery of hMPV in 2001, many attempts have been
made to develop a vaccine, including trials of inactivated
viruses, live-attenuated viruses, recombinant proteins, and
DNA-encoding virus proteins, without success [8]. However,
vaccines for hMPV are actively in development, with promis-
ing results shown in simulation and mice models [9, 10]. The
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administration of vaccines against other common respiratory
pathogens, including severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2), influenza, and RSV, is routinely
recommended in pregnancy, with support from the American
College of Obstetrics and Gynecology (ACOG) [11]. Routine
vaccination against these respiratory pathogens has shown im-
proved maternal and infant outcomes and remains the standard
of care in pregnancy [12]. Given the efficacy of other respira-
tory vaccines, the need for the development of an effective
hMPV vaccine proves critical, in addition to establishing diag-
nostic and treatment protocols to standardize care for pregnant
patients with hMPV infection.

ACOG currently recommends considering both influ-
enza and SARS-CoV-2 infection as a part of the differential
diagnosis for any pregnant patient presenting with respiratory
symptoms [13]. Moreover, it is recommended to begin em-
piric antiviral treatment with oseltamivir and/or nirmatrelvir
and ritonavir within 48 h of symptom onset, even without res-
piratory infection test results [13]. In contrast, there are limited
data and few reported cases of hMPV, and hence, no specific
ACOG recommendations to guide diagnostic testing or man-
agement. However, there is evidence that in patients with mul-
tiple comorbidities, disease can be severe and require ICU care
and even extracorporeal membrane oxygenation (ECMO),
which is further underscored by the cases presented here [2].
Additional guidelines would be helpful to fill this care gap, and
for that, we need more testing and diagnosis.

Learning points

This report highlights the challenges of diagnosing and man-
aging hMPV in pregnant patients, particularly those in their
second and third trimesters. While hMPV is a known cause of
respiratory illness, it is often not included in the differential
diagnosis for pregnant patients, leading to delayed recognition.
First, we report a case of a 49-year-old pregnant patient with
severe shortness of breath who was ultimately diagnosed with
hMPV after testing with a Biofire respiratory panel, which is
recommended for all pregnant patients presenting with respira-
tory symptoms. Then, we report a case of a 22-year-old preg-
nant patient who presented with severe respiratory symptoms
and was diagnosed with hMPV using a respiratory panel, after
which she rapidly decompensated, was diagnosed with ARDS,
and required ICU admission and emergent cesarean delivery.
The report emphasizes the importance of early diagnosis,
symptomatic treatment, and inpatient monitoring for pregnant
individuals diagnosed with hMPV, as hMPV can lead to severe
respiratory compromise, especially in the presence of comor-
bidities. This report also stresses the need for more data on the
prevalence and risks of hMPV in pregnancy to guide future
treatment protocols, as current guidelines primarily focus on
influenza and SARS-CoV-2, with limited guidance for hMPV.
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