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Management of Acute Respiratory Distress Syndrome with HIN1
Influenza Virus in Pregnancy: Successful Mechanical Ventilation and

Weaning with Airway Pressure Release Ventilation

Gebelikte HIN1 Influenza Virusu ile Gelisen Akut Respiratuvar Distres Sendromu Olgusunun
Yonetimi: “Airway Pressure Release Ventilation” ile Bagarili Mekanik Ventilasyon ve "Weaning"
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In pregnancy, infection with HIN1 influenza virus may produce
symptoms similar to infection with seasonal influenza virus. Pa-
tients may rarely come with a clinical condition causing severe acute
respiratory distress syndrome (ARDS) and death. Therefore, me-
chanical-ventilation strategies to manage these events are vital. We
report a case of ARDS after an infection with HINI influenza A
in a 33-year-old patient pregnant at 27-weeks. The ARDS was suc-
cessfully managed by airway pressure release ventilation (APRV).
APRV can be used successfully as an alternative to conventional me-
chanical ventilation modes in pregnant patients experiencing severe
respiratory failure.

Keywords: Acute respiratory distress syndrome, pregnancy, airway
pressure release ventilation, influenza-A

Introduction

Gebelikte gelisen influenza A viriis (HIN1) enfeksiyonlari mev-
simsel influenza viriis enfeksiyonlarina benzer semptomlar olug-
turabilir. Daha nadiren de siddetli Akut Respiratuvar Distres
Sendromu’na (ARDS) ve 6liime yol acabilen bir klinikle kargimiza
gelebilir. Bu olgularin yonetiminde kullanilacak mekanik venti-
lasyon stratejileri hayati 6nem tagir. Otuz ii¢ yasinda, 27 hafta-
lik gebe hastada influenza A (HIN1) enfeksiyonu sonrasi gelisen
ARDS’nin "Airway pressure release ventilation” (APRV) modu
kullanilarak yonetildigi bir olgu sunulmustur. APRV, agir solu-
num yetmezligi gelismis gebe hastalarda konvansiyonel mekanik
ventilasyon modlarina alternatif olarak basarili bir sekilde uygu-
lanabilir.

Anahtar Kelimeler: Akut solunum sikintist sendromu, gebelik,
havayolu basing salivermeli ventilasyon, influenza-A

he risk of HIN1 influenza-A complications are higher in some populations. During pregnancy, both the mother and
fetus are at an increased risk when infected with HINT influenza-A. Most pregnant women have acute respiratory
distress syndrome (ARDS) requiring mechanical ventilation. Airway pressure release ventilation (APRV) can be ef-

fective in the re-expansion of the collapsed lung tissue, and it can maintain the maximum alveolar re-expansion in patients
with ARDS. We present a pregnant woman who developed severe ARDS after HIN1 influenza-A virus infection and was
successfully managed with APRV.

Case Presentation

A 33-year-old, 27-week pregnant woman presented to a health institution with complaints of fever, fatigue, malaise and
dyspnoea. Upon physical examination in the emergency department, there were no abnormal findings except for rales at the
base of both lungs. A chest X-ray showed bilateral scattered bronchopneumonia (Figure 1).

The patient was admitted to the Infectious Diseases Department with a pre-diagnosis of HIN1 influenza-A virus pneumo-
nia/community-acquired pneumonia. Polymerase chain reaction test of a throat swab sample was positive for HIN1 influ-
enza. Laboratory test results were as follows: white blood cell count: 2.400 pL*, C-reactive protein: 13.8 mg dL"!, sedimen-
tation rate: 33 mm h', arterial blood gas analysis pH: 7.51, pO,: 57.7 mmHg, pCO,: 28.7 mmHg, base excess (BE): -0.8
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monia

I Figure 1. First chest X-ray showed bilateral scattered bronchopneu-

mmol L', HCO,: 24.4 mmol L' and SpO,: 87.5%. Treat-
ment with intravenous twice-daily 1 gr ceftriaxone (Food and
Drug Administration [FDA] pregnancy-related drug catego-
ry B), 250 mg azithromycin (FDA category B) and per-oral
75 mg oseltamivir (FDA category C) twice daily was initiat-
ed. Oxygen therapy was started. On the second day of fol-
low-up, the patient experienced increased respiratory distress
and desaturation. After few hours following the chest X-ray,
she was admitted to the Intensive Care Unit (ICU) with bi-
lateral pulmonary infiltrates, completely covering the middle
and lower zones of both lungs and wiping the heart borders
(Figure 2). Both lungs had rales in the lower two-thirds, and
bronchial breath sounds were identified in the left lung base.
The patient’s APACHE-II score was 14 and SOFA score was
11 upon ICU admission. A treatment plan was formed con-
sidering severe ARDS with rapidly progressive bilateral pul-
monary infiltrates and a PaO,/FiO, ratio of 53.

Despite a high flow (8—10 L min™) of oxygen and a non-inva-
sive ventilation (NIV) treatment, on the second day of ICU
follow-up, the patient needed intubation due to the deterio-
ration of the respiratory pattern and blood gas values during
NIV (pH: 7.48, pO,: 59.7 mmHg, pCO,: 27.7 mmHg, BE:
-6.3 mmol L', HCO,: 20.0 mmol L' and SpO,: 82%). High
positive end-expiratory pressure (PEEP) in the conventional
mode was attempted for a short time, at the maximal level of
10 emH, 0, but it produced no response and caused haemo-
dynamic deterioration. Consequently, the APRV mode was
applied. A mechanical ventilator support was initiated using
the following settings: Phigh: 28 cmH,O, P : 0cmH,0, ngh:
4.0sec, T - 0.8 sec, I/E: 5/1, and FiO,: 80%.

lo

Maintaining the peak inspiratory level below 30 cmH,O was
aimed. Sedation and analgesia were achieved with propofol 2
mg kg' h', midazolam 0.05 mg kg h' and fentanyl 1 pg kg™
h'. Mechanical ventilation was continued for 8 days. After 24
hours of APRV application, significant improvements were
observed in oxygenation and chest X-ray findings (Figure 3).

On her sixth day of hospitalization, the patient had a fever of
38.1°C; hence, meropenem (FDA category B) was added to
the treatment. As the blood culture was positive for Staphy-

Figure 2. Chest X-ray after 24 hours of application, with bilateral in-
filtrates

I Figure 3. After 24 hours of airway pressure release ventilation administration

lococcus epidermidis, teicoplanin (FDA category C) was also
added to the treatment.

Opver several days, the ventilator support was gradually re-
duced to Phigh: 15 emH,0O, P_: 0 cmH,0, Thigh: 10.0 sec,
T, .: 0.8 sec and FiO,: 35% (Table 1). On the tenth day,
the patient was extubated after continuous positive airway
pressure training using t-tube. During her stay in ICU, there
were no pathological conditions in terms of the pregnancy
or foetus. At 39 weeks gestation, the patient underwent an
uncomplicated, elective caesarean delivery of a healthy infant

under general anaesthesia.
Discussion

Since the 2009 HIN1 influenza-A pandemic, pregnancy has
been considered among the major risk factors that increase
the morbidity and mortality rates. Influenza virus infection
symptoms are often attributed to pregnancy, which may
cause delays in diagnosis and treatment. In cases of severe
ARDS, the strategy of low tidal volume (6 mL kg™, using the
patient’s ideal weight) may be insufficient to restore appropri-
ate arterial oxygenation. Furthermore, there are concerns for
foetal CO, transport and foetal acidaemia secondary to the
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I Table 1. Configuration of APRV mode and blood gas analyses
Day Mod  PaO/ P/ P fe T/ T,/ pO/ pCO/ FIO,
FO, mH20 mH20 sec sec pH mmHg mmHg BE SO, /O,
1 Mask O, 53 742 32.6 38 -1 86 8-10
2, second hour APRV 101 28 0 4.0 0.8 7.37 81.9 413 2 94 90
2, sixth hour APRV 121 28 0 4.0 0.8 7.36 85.3 41.8 -2 94 75
3 APRV 308 25 0 4.0 0.8 7.37 185 40.2 2 96 60
4 APRV 370 20 0 6.0 0.8 7.48 185 38 3.1 98 50
5 APRV 640 17 0 8.0 0.8 7.49 192 33.4 49 98 35
6 APRV 513 15 0 10.0 0.8 7.51 154 39.8 6.8 99 30
APRV: Airway pressure release ventilation; BE: base excess; P, pressure high; P, : pressure low; T, : time low; T, : time high

maternal acidaemia due to permissive hypercapnia (1). It can
be assumed that pCO, levels below 60 mmHg do not cause
adverse foetal effects but values above this should be avoided
(while maintaining maternal pH values of 7.25-7.35). For
adequate foetal oxygenation, maternal pO, should be higher
than 70 mmHg (2).

Airway pressure release ventilation is a type of inverse-ra-
tio, pressure-controlled, intermittent mandatory ventilation
mode. APRV contains a prolonged continuous high-pressure
phase (Phigh) followed by a short release phase (P, ), thus
creating an inverse-ratio ventilation strategy. Spontaneous
breathing can occur at any time during the respiratory cycle.
The goal of ventilation with APRV is to remain on the steep
portion of the compliance curve between the lower and upper
inflection points to prevent atelectrauma and barotraumas.
This can be achieved by setting the P, , limit below the upper
inflection point on the curve and limiting the release time,
thus creating an intentional auto-PEEP (3).

We selected the APRV mode as the primary mode of venti-
lation because of its ability to rapidly correct oxygenation,
enable the patient to breathe spontaneously, reduce sedation
requirements, improve the ventilation/perfusion (V/Q) ratio
and enhance cardiac performance. The APRV mode enables
a pregnant patient’s average airway pressure to be increased
without large pressure changes. It also causes continuous dis-
tension pressure, which increases the gas exchange in the al-
veolar fluid, thereby easily achieving the desired result by pre-
venting de-recruitment of alveoli (4, 5). In a study of APRV,
Li et al. (6) showed that it decreased central venous pressure
and systemic vascular resistance, increased cardiac index,
improved central venous oxygen saturation and decreased
sedation requirements and ICU stay. The major difference
between APRV and conventional modes is that in this mode,
the mean inspiratory pressure is maximised, and the end-ex-
piratory pressure is due to intentional auto-PEEP (7). The
major advantages over other modes of conventional ventila-
tion are the preservation of spontaneous unassisted ventila-
tion throughout the entire ventilation cycle and maintenance
of long inflation time (8).

However, data related to the use of APRV mode in pregnancy
are scarce. In 2009, Hirani et al. (9) presented two cases of
successful treatment of ARDS developed during pregnancy.
In 2010, Zen et al. (10) used APRV mode to successfully treat
a 25-year-old woman who was 30 weeks pregnant and had
severe ARDS. Finally, Folk et al. (11) suggested that APRV
may be a good option for pregnant patients.

During mechanical ventilation, balanced sedation must be
applied to allow spontaneous breathing and enable the patient
to cooperate. Although APRV reduces the need for sedation,
it may still be needed, particularly in the acute phase. The
FDA defined the pregnancy categories of fentanyl, propofol
and benzodiazepines used for our patient, as categories C, B
and D, respectively. However, some studies have reported the
use of drugs according to their benefit and harm to critically
ill patients (12, 13). After birth, the mother and child were
followed for any long-term effects of the sedative/analgesic
drugs. The mother is healthy, and the baby is 8 months old
and in a normal growth percentile.

Conclusion

Pregnancy causes physiological changes that make respiratory
management more difficult, especially when the lung com-
pliance decreases due to ARDS. In pregnant women with
ARDS due to HIN1 influenza-A, APRV may be used as an
alternative to conventional mechanical ventilation modes as
it allow spontaneous ventilation while recruiting collapsed
lung areas.
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