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Pickwickian syndrome — the tip of the iceberg in extremely obese patients

[TMKBUK CUHIPOM — BpX JIEJIEHOT Opera KoJ eKCTPEMHO I0ja3HUX MalldjeHara

SUMMARY

Introduction Pickwickian syndrome, also known as
hypoventilation syndrome in adults, consists of three
factors: obesity (Body Mass Index — BMI >30 kg/m2),
daytime hypercapnia and sleep disordered breathing,
after ruling out other disorders that may cause alveolar
hypoventilation. Timely recognition of PS is of utmost
importance because such patients have significant
morbidity and mortality. However, recent data indicate
that PS is under-recognized and under-treated. We
report a case of early-identified PS at pre-hospital
level with a favorable outcome after hospital
treatment.

Case report A 67-year-old female patient was
diagnosed prehospitally, and the diagnosis was later
confirmed in hospital. Diagnostic criteria were as
follows: BMI > 45,7 kg/m2 (height 170 cm, weight
132 kg), hypercapnia, hypoxemia and respiratory
acidosis (pCO2 — 41 mmHg, pO2 — 56 mmHg, ph
7.45) in the absence of other causes of
hypoventilation. During hospitalization, the following
diagnostic procedures were performed: standard
laboratory analyses, chest radiography,
electrocardiography, abdomen, and heart echocar-
diography. An attempted sleep study (polysomno-
graphy) was interrupted due to a drop in oxygen
saturation levels. Non-invasive mechanical ventilation
and diet were used as the first line of therapy:
However, due to the development of a global
respiratory insufficiency, the patient was-intubated and
placed on a mechanical ventilator. After 30 days of
hospital treatment, the patient was released in a
satisfactory general condition with recommendations
for weight reduction and symptomatic therapy.
Conclusion As obesity is becoming an epidemic of
modern society, early recognition and treatment of PS
is of crucial importance.
Keywords: obesity,
recognition, treatment

Pickwick, syndrome, early,

INTRODUCTION

CAXKETAK

VBon [Ilukeuk cuaapom (IIC) mo3HaT u  Kao
XAMOBCHTHIAIIMOHA ~ CHHAPOM  OJpaciuX  YHHHU
Tpujaga: rojasnoct (Body Mass Index-BMI >30
kg/m2), menogHeBHa XHMIIOBCHTWIANM]jA, U TIopemMehaj
JMCakba TOKOM CIIaBama Yy OJACYCTBY alTEPHATHBHUX
y3pOKa aJIBeoJlapHe XHIIOBEHTHIALMje. biaroBpeMeHo
mpero3HaBarkbe [IC je on wu3y3eTHOr 3Hadaja jep
OBaKBHU TIAI] CHTH nMmajy CUTHU(UKAHTHA
MOPOUIUTET U MOpTaNUTET. MeljyTum, HOBUjH IOAALH
yka3yjy na je IIC HemoBOJBHO |Mpemo3HaT U
HEOBOJbHO JieueH. IIpukasyjeMo 'ciiyda] paHO
nperniozHaror IIC Ha mnpexocHUTaIHOM HHBOY ca
HOBOJEHUM HCXO/IOM HaKOH OOJTHUYKOT JIeueha.
IMpuxka3 cay4yaja: 67.-TOAMIIKRO]  MALMjSHTKULH
MoCTaBJbeHA je mpexocumranHa aujaraosa [IC koja je
motBphera w y ° GomHHMIHU. | JMjaTHOCTHYKH
kputepujymu ouinn cy: BMI > 45,7 kg/m2 (Bucuna
170 cm, maca 132 kg), xunepkamHuja, XMIOKCEMHja U
pecrimpatopra ammmosa (pCO2- 4lmmHg, pO2-
56mmHg; ph 7,45) »y omcyctBy ApyrHX y3poka
xunoBeHTManyje.\ Tokom xocmuTanuzanuje ypahene
cy cuenche aujarHOCTHYKE MPOLEAYpE: CTaHIApPIHE
JabopaTtoprjcKke  aHanuse, paauorpaduja TrpymHOT
Kollla, eJEKTPOKapAuorpaMm, YyJITpPa3ByK cpua Hu
abaomeHa. INokymana cTynuja criaBamba
(momucoMHOTpaduja) je mpekuHyta 36or maga SaO2
(carypammje kpBu kuceonukom). Kao mnpma nmHHja
Tepanuje NPUMEHEHH Cy HEMHBAa3MBHA MEXaHHWYKa
BeHTWIanuja u aujera. Melyrum, 30or passoja
riro0aHe pecrupaIijcke HHCY(QHIINjeHIIH]je TaIHjeH-
TKHA je MHTYOMpaHa ¥ CTaBJbeHa HAa MEXaHWYKU
BeHTtwiiatop. Hakon 30 pana OOJNHHYKOr Jedera
ormymTeHa je kyhu y 3amoBoJbaBajyhem ormmitem
CTamy ca IPENOPYKOM 3a PEAYKIH]Y TeIeCHe TEKUHE
Y [IPUMEHOM CHMITOMATCKE Teparyje.

3akspyuak: ['ojasHocT mocraje emuuemMuja caBpeme-
HOT' JIPYIITBA, T€ j€ OJ KPYLHjaIHOT 3HAYaja PaHO
npeno3HaBame U geueme [1C.

Kibyuyne peum: rojazHoct, [IUKBHK, CHHAPOM, PaHo,
NPENo3HABAGE, JICUCHE

The increase in the prevalence of extreme obesity in the last decade is a health,

economic and demographic problem of global proportions. Overweight and obesity cause 3.4

million deaths a year [1]. Classification of obese adults based on body mass index — BMI

(obese class | - BMI 30.0-34.9; obese class Il - BMI 35.0-39.9; obese class 111 - BMI >40.00)
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and relative risk assessment of morbidity (elevated, moderately elevated and highly elevated)
was made by WHO in 1997. [2]. According to the results of the 2013 Health Survey in the
Republic of Serbia, based on the measured BMI, more than half (56.3%) of the population
was overweight (35.1% pre-obese and 21.2% obese) [1]. The average BMI value in the adult
population of Serbia is 26 + 4.74 kg/m2.

Among the many complications of obesity, respiratory tract disorders are in the
shadow of metabolic and cardiovascular complications in the first place, so they have been
extremely rarely mentioned in our surroundings [3]. Types of respiratory disordersin obese
people may be different:

1. respiratory function disorders without alveolar hypoventilation,

2. obesity hypoventilation syndrome — OHS,

3. obstructive Sleep Apnea Syndrome — OSAS,

4. risk during and after surgical interventions [3].

OHS, also historically described as the Pickwickian syndrome (PS), is defined as
daytime hypercapnia and hypoxemia (PaCO2 > 45 mm Hg and PaO2 < 70 mm Hg at sea
level) in an obese patient (BMI > 30 kg/m2) with sleep-disordered breathing in the absence of
any other cause of hypoventilation [4]. OHS is a diagnosis of exclusion. Other causes of
hypoventilation, such'as. COPD; severe interstitial lung disease; mechanical respiratory
limitation (for example, chest wall disorders such as kyphoscoliosis); myopathies (such as
myasthenia gravis); neurological diseases; central causes (such as cerebrovascular disease
and untreated hypothyroidism); and congenital causes (such as Ondine’s syndrome), should
be ruled out. OHS often remains undiagnosed until late in the course of the disease. Its exact
prevalence is unknown, but it has been estimated that 10% to 20% of obese patients with
obstructive sleep apnea have hypercapnia [5]. Early recognition is important because these

patients have significant morbidity and mortality. Effective treatment can lead to significant
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improvement in patient outcomes, underscoring the importance of early diagnosis and early
treatment [6].
We report a case of early-identified PS at pre-hospital level with a favorable outcome

after hospital treatment.

CASE REPORT

An emergency medical service (EMS) team intervenes due to the severe choking of a
67-year-old female patient. She lives alone. The EMS doctor finds that the patient is
extremely obese in central (android) type, BMI 45.7 kg/cm2 (height 170 cm, weight 132 kg),
moving with difficulty. In medical history, the patient states difficulties breathing, worsening
in the lying position, fatigue even during minor activities, as well ase all-day drowsiness. The
problems have been more pronounced over the last seven days. Furthermore, she has urinary
incontinence and "swollen stomach". The patient treats hypertension with fosinopril, which
she takes irregularly. She has been smoking for the last 40 years (3 packs a day). The patient
denies any loss of consciousness, allergies, previous pulmonary, otorhinolaryngological,
neurological, cardiological, metabolical (diabetes mellitus) and endocrinological diseases, as
well as chronic use of sedatives. On examination, the patient is mildly somnolent (Glasgow
Coma Score 13), oriented, afebrile, dyspnoic (resiratory rate 20 / min), facial plethora,
cyanotic (central cyanosis), anicteric. Severe patient aspect. Above the lungs weakened
respiratory noise, crackles basal left, oxygen saturation (SaO2) 44%. Heart action is
rhythmic, tones somewhat quieter. Blood pressure is 160/90 mmHg. The palpation of internal
abdominal organs is difficult due to pronounced obesity. No peripheral edema.
Electrocardiography (ECG): sinus rhythm, heart rate (HR) 110 / min, S wave in D1 and from

V1 to V6, without acute changes in the ST segment. 100% O2 is applied through an oxygen
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mask at a dose of 6 | / min. The patient was transported to hospital under the diagnosis of
suspected PS.

On admission to hospital, the patient’s status remains unchanged, with slightly
corrected Sa02 (58%). Gas analyses with no oxygen therapy when awake are: pO2
56mmHG, pCO2 41mmHg, ph 7.45. Due to the development of a global respiratory
insufficiency (pO2 34mmHg, pCO2 67mmHg, ph 7.24) and the need for ventilatory support,
the patient is moved to the Respiratory Unit. She is initially connected to non-invasive
mechanical ventilation (NIV). Because of an inefficient gas exchange, the patient is intubated
and placed on a mechanical ventilator. After being stabilized, the patient is extubated,
connected to NIV and then on oxygen therapy.

Table 1 shows diagnostic procedures performed during hospitalization.
Laboratory test results are shown in Table 2.

The treatment included: therapeutic diet (VLCD - very-low-calorie diet), crystalloid
infusions, electrolytes, antibiotics (ceftazidime, moxifloxacin, vancomycin), anticoagulants
(LMWH, then oral), ACE inhibitors, Ca antagonists, gastrointestinal agents and other
symptomatic and supportive therapies.

Due to paroxysmsof atrial fibrillation (Figure 1), amiodarone was included. The
patient was converted to.sinus rhythm with occasional AF paroxysms.

After 30 days of hospital treatment, the patient was released in a satisfactory general
condition with recommendation of the following therapy: lifestyle interventions (dietary
changes and physical exercise), amiodarone tbl. 200 mg 1x1 (five days), enalapril thl. 10 mg
2x1, amlodipine tbl. 5 mg 1xa, furosemide tbl. 40 mg 1x1 with 1gr KCI, acenocoumarol tbl.
1x1 /2 until INR medical check-up (goal INR between 2 and 3), pantoprazole thl. 20 mg 1x1.
Scheduled appointments with pulmonologist and cardiologist in 15 days, and glycemia and

HbA1c tests in a month.

DOI: https://doi.org/10.2298/SARH190222130K Copyright © Serbian Medical Society



Srp Arh Celok Lek 2019 | Online First November 28, 2019 | DOI: https://doi.org/10.2298/SARH190222130K 6

DISCUSSION

A high suspicion of PS is critical for setting the PS diagnosis [7]. Our patient fulfilled
the clinical criteria (SpO2 44%, dyspnoea on exertion, but also at rest, in unbecoming and
uncomfortable positions of the body, facial plethora, elevated level of bicarbonates in blood).
According to some data, targeted anamnesis and/or heteroanamnesis have a high sensitivity
of 90% to 100%, but significantly lower specificity: 50% to 70% [8]. Obesity per se leadsto
a greater likelihood of diseases such as systemic arterial hypertension, diabetes, dyslipidemia,
and hypothyroidism [4]. Additional questions are directed towards sleep, snoring, daily
somnolence, possible cyanosis, and pulmonary and cardiovascular symptoms. In physical
examination, respiratory noises are mostly reduced due to a thick layer of subcutaneous tissue
on the thorax. In uncomplicated cases, early inspiratory basal crackles can be detected (in our
patient on the left side). Heart tones are usually quiet, but during the aggravation of the
illness, there may be arrhythmia. The ECG finding in our patient indicates an atrial
fibrillation that has been arrested with amiodarone. Frequent finding is arterial hypertension
due to obesity, smoking, hypoxemia (in our case SaO2 was 44%), and other factors. Evidence
of right ventricle enlargement from pulmonary hypertension that complicates advanced OHS

may be seen on ECG and echo [9].

Obesity hypoventilation syndrome (OHS) cannot be diagnosed on history and
examination alone but requires the demonstration of daytime hypercapnia [5]. Certain
laboratory results complete the anamnesis and physical examination (elevated serum
bicarbonate (> 27 mEg/L), hypercapnia (arterial pressure of carbon dioxide [PaCO,] > 45
mmHg), hypoxemia (PaO, < 70 mmHg), polycythemia). Patients suspected of having OHS
can initially be screened by pulse oximetry and by determination of serum levels of venous
bicarbonate. SpO2 values < 93% on pulse oximetry would be suggestive of hypoventilation.

A serum bicarbonate level > 27 mEq/L had a sensitivity of 92% and a specifi city of 50%,
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justifying its use in screening [10]. A raised bicarbonate (> 27 mmol/L) or base excess (>

3 mmol/L) in the absence of another cause for a metabolic alkalosis in an obese individual
with a PaCO; <45 mmHg may be an early indicator of OHS, warranting closer investigation
[11]. We noted similarly. Blood tests are also recommended for the identification of
hypothyroidism and polycythemia. A chest radiograph should be performed to exclude
parenchymal lung disease, chest wall disease, asymmetrical elevation of a hemidiaphragm
(ie, diaphragm paralysis), and cardiomegaly.

The "gold standard™ for diagnosing OSAS is polysomnography (PSG),which involves
non-invasive measurement of vital parameters during sleep. According to-published
allegations [9] 90% of PS patients have coexisting OSAS, however due to unsuccessful
polysomnography and missing heteroanamnesis (the patient lived-alone) we were unable to
confirm this theory. Because symptoms are nonspecific, the diagnosis of PS is frequently
delayed. It is commonly misdiagnosed as asthma or chronic obstructive pulmonary disease
[12] and some patients are not diagnosed until hospitalization for acute-on-chronic
respiratory failure occurs. However, recent data indicate the obesity hypoventilation

syndrome is under-recognized and under-treated [13].

In our case, the diagnosis of PS was based on: BMI > 45.7 kg / m2, hypercapnia,
hypoxemia and respiratory acidosis (pCO2- 41mmHg, pO2-56mmHg, ph 7.45) in the absence
of other causes of hypoventilation. Comorbidities such as heart failure, coronary artery
disease, and cor pulmonale are more common in patients with OHS, and the likelihood that
such patients will require invasive mechanical ventilation or ICU admission is also increased.
Noninvasive positive airway pressure together with weight loss are the initial first line
therapies for patients with OHS [14, 15]. After a global respiratory failure had developed, our
patient was intubated and placed on a mechanical ventilator. Mortality rate in PS is increased

due to the respiratory and cardiac consequences of obesity as such.
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Because obesity has become a national epidemic, it is critical that physicians are able
to recognize and treat obesity-associated diseases. OHS is still a poorly recognized entity in
Serbia. Delayed diagnosis of OHS is associated with an increase in morbidity, mortality, and

costs of care of patients who are more severely ill.

Informed consent
Written informed consent in Serbian for the case to be published (incl. images, case
history and data) was obtained from the patient for publication of this case report, including

accompanying images.
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Table 1. Diagnostic test and results

Diagnostic test Results

Chest x-ray Left basal accentuated vascular markings with suspected initial signs of
consolidation. Slightly voluminous chylous. No signs of pleural effusion.

Echocardiographic LP dilated 46 cm seems free. MV degenerately altered velum, mild MR

(Echo) examination of | and transmitral flow in the type of pseudonormalisation are recorded. LV
the heart complicated | of normal dimensions, hypertrophic walls 14/12mm, preserved global

by the constitution. systolic functions EF 45-50%. The assessment of regional kinetics is
difficult but there seems to be no regional asynergy E/e” 13.6. Ao of normal
diameter at the root and the ascendent part with atherosclerotically altered
walls. AoV of degenerately altered velum, partly sclerotic, preserved
coaptation and disturbed separtaion. Increased flow rates over AOV Vmax
2.26 m/ sec, mild SOAS. Dilated right cavities, limit functions RV-TAPSE
22mm, mild TR and SPRYV of about 35mmHg registered. Pericardium is
not split. Fat pad in front of the RV.

Abdominal echo In the accessible part the liver is homogenous, steatosis, without focal
lesions. The gallbladder, bile ducts, pancreas, aorta, and retroperitoneal
space (not fully visualized) without visible changes. Spleen and both
kidneys N.A.D. Bladder almost empty, a catheter placed. No free fluid in
the abdomen.

Polysomnography As there was suspicion of sleep apnea syndrome, a sleep study
(polysomnography) was attempted, which was interrupted due to a drop in
Sa02 levels and the necessity to resume oxygen.therapy.
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Table 2. Laboratory test details

Laboratory test Result Laboratory test Result
Reference ranges max min Reference ranges max min
WBC 10.8 6.1 Urea 10.1 3.7
3.9-10x10%/!I 2.8-7.2 mmol/I

Neu 84.7 70 Cre 158 86
40-70% 53-124 umol/1

Eo 10 CK 2511 33
0-6% 26-192 U/L

RBC 4,51 CKMB 66 44
3.86-5.08 x 1071 24 UIL

(women)

Hgb 154 ALT 63 57
110-180 g/l 8-41 U/L

PLT 189 AST 86 33
140-450 x 107/1 7-36 U/L

CRP 57.9 10.9 LDH 353 188
<5 mgl/l <241 U/L

TPI <0.20 gGT 122 51
<0.75 mmol/Il 5-35 U/L (women)

Na 140 TP 1.36

136 — 145 mmol/Il 66 — 81 g/L

Ca 1,9 Fe 7

2.25 —2.75 mmol/l 8.9-30 pmol/l

K 5.2 3.7 UIBC 2 56

3.5 5.0 mmol/I 5 -'59 umol/l (women)

HCO3 32 TIBC 62

24-29 mmol/Il 49 - 75 umol/l (women)

Glu 10.1 5.0 Pro BNP 2800 243
3.5-6.1 mmol/I < 125 pg/ml

Oncomarkers and thyroid gland hormones are in the reference range.

Microbiological analysis

Corynebacterium spp.- diphteroids in the smear in

the tip of the tubus

Urine culture sterile.
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Figure 1. Paroxysmal atrial fibrillati
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