IMAGINI DIN PRACTICA CLINICA

Cauza rara de hipertensiune
pulmonara severa

Victor Botnaru?!, Alexandru Corliateanu!,

Victoria Sircu'’, Victoria Jocot!

'Departamentul de medicind internd, Disciplina pneumologie si alergologie,
Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu,
Republica Moldova.

Autor corespondent:

Dr. Victoria Sircu

Departamentul de medicind internd, Disciplina pneumologie si alergologie
Universitatea de Stat de Medicind si Farmacie , Nicolae Testemitanu”

bd. Stefan cel Mare si Sfant, 165, Chisindu, Republica Moldova, MD-2004
e-mail: sircu.victoria@yahoo.com

Pacienta de 57 de ani, pensionara, nefumatoare, s-a adre-
sat pentru dispnee la efort fizic minim, fatigabilitate cronica
marcata, somnolenta diurng, insomnii, somn intrerupt asociat
cu sfordit si perioade de apnee, nicturie (2-3 ori/noapte), ce-
falee matinala si xerostomie, dureri periodice in zona periom-
bilicala. Din anamnestic: obeza din tinerete (100 kg), hiper-
tensiva de 7 ani, de peste 10 ani prezinta dereglari de somn
si sfordit zgomotos. Examenul obiectiv evidentiaza tegumen-
te uscate, pastozitatea gambelor, acrocianoza usoara (buze,
gambe), obezitate cu IMC=47 kg/m? (m=118 kg, h=154 cm),
circumferinta gatului de 43 cm, circumferinta abdomenului
- 140 cm, hernie ombilicala 3x4 cm, respiratie nazala libera,
murmur vezicular diminuat, hemodinamica stabila (FCC=68/
min; TA=130/80 mmHg), scor Mallampati III [1] si 17 puncte
pe scala somnolentei diurne Epworth [2].

Radiografia toracelui normala, ECG cu semne de suprain-
carcare a ventriculului drept. EcoCG a aratat dilatarea usoara
a ambilor atrii (pand la 56 mm), cu ventriculul stang de di-
mensiuni normale si fractia de ejectie pastrata (50%), ven-
triculul drept (VD) dilatat mult (46 mm) si hipertensiune
pulmonara severa (presiunea sistolica in artera pulmonara -
80 mmHg). SpO, In repaus 95%. Spirometric VEMS - 81%j;
CVF - 80%; VEMS/CVF - 109%, iar gazimetric, pH - 7,43; Pa0,
- 96 mmHg; PaCO, - 44 mmHg.

Intrebdri:

1. Considerand datele anamnestice si examenul clinic,
care sunt cauzele probabile ale hipertensiunii pulmo-
nare?

2. Ce investigatii sugerati pentru confirmare?

3. Care tratament este cel mai indicat?
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Female patient, aged 57, retired, non-smoking, presents
dyspnea on exertion, at minimal effort, chronic severe fa-
tigue, daytime sleepiness, insomnia, broken sleep associated
with snoring and apneas, nocturia (2-3 times/night), morning
headaches and xerostomia, periodic pain in the periumbilical
region. From history: juvenile obesity (100 kg), hypertensive
since the age of 50, presents sleep disturbances and noisy
snoring for over 10 years. The physical examination reveals
dry skin, mild inferior limbs edema, acrocyanosis (lips, legs),
obesity with the BMI=47 kg/m? (m=118 kg, h=154 c¢m), neck
girth - 43 cm, abdominal circumference - 140 cm, umbilical
hernia 3x4 cm, free nasal breathing, diminished vesicular
sounds, stable hemodynamics (HR=68 bpm; BP=130/80
mmHg), Mallampati [l score [1] and 17 points on the Epworth
Sleepiness Scale [2].

Chest X-ray was normal, ECG revealed signs of right ven-
tricular strain. The EcoCG revealed slight dilation of both atria
(up to 56 mm) with the left ventricle of normal dimensions
and preserved ejection fraction (50%), severe right ventricle
(RV) dilatation (46 mm) and severe pulmonary hypertension
(pulmonary artery systolic pressure 80 mmHg). SpO, at rest is
95%. Spirometric and blood gazes values are as follows FEV1
- 81%; FVC -80%; FEV1/FVC - 109%, pH - 7,43; Pa0, - 96
mmHg; PaCO, - 44 mmHg.

Questions:

1. Considering the anamnestic data and the physical ex-
amination, which are the probable causes of pulmonary
hypertension?

2. What tests do you suggest for confirmation?

3. Which treatment is the most suitable?
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Fig. 1 Dispozitiv pentru tratamentul cu presiune pozitiva continua (CPAP).

Aparatul In mod automat mentine presiunea pozitiva continud in cdile aeriene. Acest fapt previne obstructia cdilor aeriene superioare in timpul somnului,
functionand ca o ateld pneumatica respiratorie, aviand, ca si mecanism, aplicarea, la acest nivel, de aer cu presiune pozitiva. AutoCPAP este un CPAP care are un
algoritm propriu, inclus in memoria aparatului si care, pe baza unor informatii asupra variatiilor fluxului de aer sau presiunii de la nivelul circuitului format
de masca si tubulaturd, identifica limitdrile de flux aerian (hipopneile sau apneile) si creste, progresiv, presiunea pana la disparitia acestora, urmand a o scade,
progresiv (dar nu la valori mai mici de 4 cm H,0), in caz ca acestea nu mai apar. La autoCPAP, se fixeaza o presiune de start, minimd (nu mai mica de 4 cm H,0)
si una maximd (sub 20 cm H,0), intre care aparatul mentine presiunea utild, conform algoritmului propriu. Presiunea pozitiva utila variaza de la o noapte la alta
sau in cursul aceleiasi nopti, in functie de stadiul somnului. Aparatul autoCPAP are un card propriu de memorie, care inregistreaza numarul de apnei, hipopnei
reziduale. Dupa descarcarea si citirea datelor cardului, medicul alege presiunea utila, la care IAH este sub 10 pe ora.

Fig. 1 Device used for the continuous positive airway pressure (CPAP) therapy.

The machine automatically maintains the continuous positive pressure in the airways, which prevents the obstruction of upper airways during the sleep,
functioning like a pneumatic respiratory splint, applying, at this level, air with positive pressure. AutoCPAP is a CPAP that has an own algorithm embedded in
the memory of the machine and that, based on data about the variations of the airflow or of the pressure at the level of the circuit formed by a mask and tubes,
decelerates the limits of airflow, hypopneas or apneas and progressively increases the pressure until they disappear, then progressively decreasing the pressure
(not lower than 4 cm H,0) if they do not appear. A minimal starting pressure is assigned to autoCPAP (not lower than 4 cm H,0 and not higher than 20 cm H,0) for
the device to maintain the optimal pressure according to its own algorithm. The positive pressure varies from one night to another or throughout the same night,
depending on the stage of the sleep. AutoCPAP has its own memory card, which records the number of residual apneas and hypopneas. After downloading and
analyzing the data from the card, the doctor chooses the pressure at which the AHI <10/hour.
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Fig. 2 (a) Inregistrare poligrafici. Consemnate mai multe episoade de sistare a fluxului oro-nazal cu durata peste 10 secunde - apnei
(marcate cu A), insotite de efort respirator prezent (marcate E pe traseul efortului abdominal si al efortului toracic), continuu pe intreaga

perioada de absentd a fluxului aerian si asociate cu desaturari semnificative (SpO, sub 84-85%).

Fig. 2 (a) Polygraphic recording. Multiple episodes of oro-nasal airflow cessation are recorded, lasting over 10 seconds - apneas
(marked with A), accompanied by respiratory effort (marked with E on the trail of abdominal and thoracic efforts), persisting during
the entire period of cessation of the airflow and associated with significant desaturations (SpO, below 84-85%).
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Fig. 2 (b) Inregistrare poligraficd din perioada somnului cu apnei (A) de duratd mai mare (27-40-57 secunde),

insotite de efort respirator (E) si asociate cu desaturari foarte semnificative (pana la 49%).

Fig. 2 (b) Polygraphic recording during the sleep with longer-lasting (27-40-57 seconds) apneas (A),
accompanied by respiratory effort (E), and associated with highly significant desaturations (till 49%).
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Fig. 3 (a) Traseul puls-oximetrie si frecventa cardiaca din timpul poligrafiei. De notat desaturarile intermitente
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semnificative pana la 70%, asociate cu tahicardie 90-100 batdi pe minut.

Fig. 3 (a) Pulse oximetry and heart rate chart during the polygraphy. Significant intermittent desaturations

up to 70%, associated with tachycardia 90-100 bpm, should be noted.
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Fig. 3 (b) Traseul puls-oximetrie si frecventa cardiaca in timpul tratamentului cu presiune continua in cdile aeriene (CPAP).

De notat saturatia normala pe toata durata somnului.

Fig. 3 (b) Pulse oximetry and heart rate chart during the CPAP therapy. The normal saturation throughout the sleep should be noted.
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Fig. 4 Traseu din timpul titrarii auto-CPAP (de notat normalizarea fluxului oro-nazal). La pacienta prezentatd, prin poligrafie respiratorie repeta-
td, a fost titrata o presiune medie de 7,5 cm H,0 (relativ joasa), capabila sa previna evenimentele obstructive cu o toleranta buna a CPAP terapiei.

Fig. 4 Chart from the auto-CPAP titration (note the normalization of the oro-nasal airflow). At the repeated respiratory polygraphy, an average
pressure of 7.5 cm H,0 was titrated (relatively low), capable to prevent obstructive events with a good tolerance of the CPAP therapy.

Rdspunsuri:
1. Hipertensiunea pulmonard cronicd tromboembolicd
Prin examenul ecocardiografic s-au exclus sunturile in-
tracardiace congenitale si HTP secundara afectiunilor inimii
stangi, iar testele functionale respiratorii si radiografia torace-
lui infirma afectiunile pulmonare in calitate de factor etiologic.
HTAP idiopatica este o afectiune foarte rara si, de regula, debu-
teaza la o varstd mai tanara. Ar mai exista posibilitatea HTAP
din hepatopatie oligosimptomatica, boli ale tesutului conjunc-
tiv oculte, infectie HIV, dar cea mai probabilad este hiperten-
siunea pulmonara cronica tromboembolica (HTPCT), care re-
prezinta o patologie caracterizata prin remodelare vasculara
pulmonara, ca si consecinta a trombembolismului arterelor
pulmonare mari. Incidenta cumulatda a HTPCT in primii doi ani
dupa un episod tromboembolic simptomatic a fost raportata
a fi cuprinsa in intervalul 0,1-9,0% [3]. Unii pacienti, in mod
particular cei cu obstructie vasculara unilateral completa, pot
avea, in repaus, o hemodinamica pulmonara normald, contras-
tand cu simptomatologia bolii; se considerd, totusi, ca si acesti
pacienti au HTPCT, iar managementul lor este similar [3].

Sindromul de apnee obstructivd in somn

Pacienta prezinta manifestari evidente ale sindromului de
apnee obstructiva In somn (SASO). Pacientii cu SASO frecvent
dezvolta in timpul somnului episoade de crestere a presiunii
pulmonare. La pacientii cu SASO, instalarea hipertensiunii pul-
monare semnaleazda un prognostic nefavorabil, influientand
atat mortalitatea, cat si calitatea vietii. Mecanismul patogenetic
cel mai probabil al HTP in relatie cu SASO este hipoxemia, care
induce, reflex, o crestere a presiunii in circulatia pulmonara.

De regula, SASO determina cresteri usoare/moderate

ale presiunii 1n artera pulmonard, in special, la persoanele
fara afectiuni pulmonare. Modificarile sunt mai pronuntate
la pacientii cu hipoxemie diurna (din sindromul obezitate-
hipoventilatie sau din asocierea cu BPOC).

2. Investigatii suplimentare recomandate:

® d-dimerii;

® dopplerografia vaselor membrelor inferioare;

® poligrafia cardio-respiratorie;

m testele pentru excluderea sindromului antifosfolipidic
(anticorpi anticardiolipinici IgG si anticoagulantul lu-
pic);

m testele de coagulare (proteina S, proteina C, antitrombi-
na III).

Answers:

1. Chronic thromboembolic pulmonary hypertension

The EcoCG examination excluded congenital cardiac shunts
and PHT secondary to left heart diseases, while the pulmonary
function tests and the chest X-ray refute pulmonary diseases
as an etiologic factor. Idiopathic PAH is a very rare disease
and, usually, starts at a younger age. There could also be the
chance of PAH due to oligosymptomatic liver disease, occult
connective tissue diseases, the HIV infection, but the most
probable is the chronic thromboembolic pulmonary hyperten-
sion (CTEPH), which is a disorder characterized by pulmonary
vascular remodeling as a consequence of the thromboembo-
lism of large pulmonary arteries. The cumulative incidence of
CTEPH during the first two years following an episode of symp-
tomatic thromboembolism was reported to be within the range
0.1-9.0% [3]. Some patients, particularly those with unilateral
complete vascular occlusion, can have normal pulmonary he-
modynamics at rest, contrasting with the symptoms of the dis-
ease; yet these patients are also considered to have CTEPH, and
their management is similar [3].

The syndrome of obstructive sleep apnea

There are obvious manifestations of the obstructive sleep
apnea syndrome (OSA) in this case. Patients with OSA present
frequent episodes of increase of the pulmonary pressure dur-
ing their sleep. The development of hypertension in patients
with OSA means unfavorable prognosis, influencing both the
mortality and the quality of life. The most presumptive patho-
genetic mechanism of PHT associated with OSA is hypoxemia,
which induces an increase of the pressure in the pulmonary
circulation.

Usually, OSA determines slight/mild increases of pulmo-
nary artery pressure, especially in people without pulmonary
diseases. The changes are more obvious in patients with daily
hypoxemia (from the obesity-hypoventilation syndrome or
from associated COPD).

2. Suggested tests for confirmation:

® the d-dimers;

= Jower limb vessels Doppler ultrasound;

® cardiorespiratory polygraphy;

m tests for antiphospholipid syndrome (anti-cardiolipin

IgG antibodies and lupus anticoagulant);
® coagulation tests (protein S, protein C, antithrombin III).
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3. Odata ce un pacient a fost diagnosticat cu SASO, cu un
IAH ce depaseste 15 evenimente pe ora sau mai mare de 5,
dar cu somnolenta excesiva diurna si/sau comorbiditati car-
diovasculare, are indicatia pentru tratamentul cu presiune po-
zitiva continua. Terapia consta in utilizarea unui aparat numit
CPAP (1. engl. continuous positive airway pressure), care furni-
zeaza aer cu presiune pozitiva continua in cdile aeriene printr-
un ansamblu de tubulatura si masca (Figura 1).

Comentarii

Hipertensiunea pulmonara cronicd tromboembolica a fost
exclusa in baza d-dimerilor negativi, testelor pentru sindro-
mul antifosfolipidic, dopplerografiei normale a vaselor mem-
brelor inferioare.

La pacienta prezentata, pe traseul poligrafiei respiratorii
(Figurile 1a si 1b), au fost Inregistrate mai multe episoade de
sistare a fluxului oro-nazal, cu durata peste 10 secunde (ap-
nei), insotite de efort respirator prezent, continuu pe intreaga
perioadd de absenta a fluxului aerian si asociate cu desatu-
rari semnificative. A fost stabilit diagnosticul de Sindrom de
apnee/hipopnee obstructiva in somn, forma severd, cu Index
de Apnei Hipopnei (IAH) de 69 pe ora de inregistrare, cu hi-
poxemie nocturnad severa intermitentd, in stransa corelatie cu
evenimentele respiratorii, avand un Index de Desaturare (ID)
de 61 pe ora de Inregistrare. SpO, medie nocturna: 87%; SpO,
minima: 49%; Sp0,<90% timp de 4 ore 20 minute.

A fost efectuata titrarea cu aparatul autoCPAP (reglarea
presiunii la care sunt suprimate apneile/hipopneile in toate
stadiile somnului). S-a obtinut o titrare optima, cu un indice
IAH restant de 2,9/ora (Figurile 3 si 4), la o presiune medie de
7,5 cm H,0. SpO0, medie nocturna 94%; SpO, minima: 89%. La
evaluarea pacientei la 1 luna de terapie cu CPAP, complianta
foarte buna - 100%, cu o medie de utilizare a aparatului de 8
ore 20 minute in 24 de ore. Scala de evaluare a somnolentei
Epworth a aratat un scor de 5 puncte. Pacienta a slabit cu 10 kg.

Majoritatea pacientilor cu SASO nu primesc un diagnostic
cert si nu sunt tratati la timp [4]. Confirmarea prezentei HTP
la pacientii cu SASO este extrem de importanta din mai mul-
te motive: (1) SASO este asociat cu o mortalitate mai mare la
pacientii cu HTP fata de cei fara HTP; (2) o modalitate spe-
cifica de tratament trebuie efectuata in SASO; (3) trebuie sa
se determine o posibila coexistenta a unei alte etiologii a HTP,
care poate necesita o strategie de management diferit.

In cazul pacientilor diagnosticati cu HTP, poligrafia cardi-
orespiratorie/polisomnografia trebuie sa reprezinte o etapa
obligatorie 1n evaluare, inainte ca diagnosticul de HTP sa fie
afirmat. Poligrafia cardiorespiratorie este o metoda simpla,
ieftina si putin laborioas3, folosita pentru diagnosticul SASO,
identificand la fel de sigur ca si polisomnografia prezenta si
caracterul apneilor sau hipopneilor. Se realizeaza prin inregis-
trarea continua, pe durata unei nopti, a fluxului aerian oro-na-
zal sau nazal, a sforaitului, miscarilor respiratorii si abdomi-
nale, a pulsoximetriei (SpO,) si alurei ventriculare, a pozitiei
corpului.

Scopul tratamentului SASO este mentinerea deschisa a ca-
ilor aeriene superioare (CAS) in timpul somnului, suprimarea
apneelor, hipopneelor, microtrezirilor si hipoventilatiei in toa-
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3. Once a patient is diagnosed with OSA, with the AHI of
over 15 events per hour or more than 5, but with excessive
daytime sleepiness and/or cardiovascular comorbidities, he is
suitable for treatment with continuous positive airway pres-
sure (CPAP): a machine is delivering air with continuous posi-
tive pressure into the airways through a combination of tubes
and a mask (Figure 1).

Comments

Chronic thromboembolic pulmonary hypertension was
excluded based on the negative d-dimers, the tests for the an-
tiphospholipid syndrome, and the normal results of the lower
limb vessels Doppler examination.

The patient’s respiratory polygraphy(Figures 2a and 2b)
shows multiple episodes of oro-nasal airflow cessation, last-
ing over 10 seconds (apneas), accompanied by respiratory
effort, persisting during the entire period of cessation of the
airflow and associated with significant desaturations.The di-
agnosis of Severe Obstructive Sleep Apnea/Hypopnea Syn-
drome was made, with an Apnea Hypopnea Index (AHI) 69/
hour of recording, with severe nocturnal intermittent hypox-
emia, closely correlated with the respiratory events, with an
Oxygen Desaturation Index (ODI) 61/hour of recording. Aver-
age nocturnal was SpO, - 87%; minimal SpO, - 49% and SpO,
<90% - 4 hours 20 minutes.

The patient has undergone titration with the autoCPAP
machine (automatic adjusting of pressure at which the apne-
as/hypopneas are suppressed in all sleep stages). An optimal
titration was achieved, with a residual AHI of 2.9 /hour (Fig-
ures 3 and 4), at an average pressure of 7.5 cm H,0. Average
nocturnal SpO, - 94%; minimal SpO, - 89%. At the follow-up
visit after 1 month of CPAP therapy, according to memory card
the patient’s compliance is very good - 100%, with an average
usage of 8 hours 20 minutes/24 hours. The Epworth Sleepi-
ness Scale showed a score of 5 points. The patient lost 10 kg.

Most of the patients with OSA are not diagnosed correctly
and are not treated in time [4 ]. Confirmation of PHT in pa-
tients with OSA is extremely important for many reasons: (1)
OSA is associated with a higher mortality in patients with PHT,
compared to those without PHT; (2) a specific way of treat-
ment must be established in OSA; (3) a possible coexistence of
another etiology of PHT, which may require a different man-
agement strategy, must be pointed out. In the case of patients
diagnosed with PHT, the cardiorespiratory polygraphy/poly-
somnography must be a compulsory step in the evaluation,
prior to declaring the diagnosis of PHT. The cardiorespiratory
polygraphy is a simple, cheap and less laborious method, used
for the diagnosis of OSA, identifying just as accurately the pres-
ence and the features of apneas and hypopneas. It is achieved
by continuous recording, during one night, of the oro-nasal or
nasal airflow, snoring, respiratory and abdominal movements,
pulse oximetry (SpO,) and ventricular rate, the body posture.

The purpose of the treatment of OSA is to maintain the up-
per airway (UA) open during the sleep, to suppress apneas,
hypopneas, micro-awakenings and hypoventilation in all the
stages of sleep, to stabilize the curve of nocturnal oximetry,
and to abolish snoring. The CPAP therapy must last at least



te stadiile somnului, stabilizarea curbei oximetriei nocturne,
abolirea sforaitului. Terapia cu CPAP trebuie sa fie de mini-
mum 4-6 ore pe noapte pentru a fi eficienta prin reducerea
somnolentei, a evenimentelor cardiovasculare si cresterea ca-
litatii vietii [3].

Exista multiple studii care au demonstrat scaderea nivele-
lor presiunii pulmonare dupa initierea CPAP, dar rezultatele
sunt discordante 1n alte serii de pacienti [5]. Efectele sunt de-
pendente de valorile initiale ale presiunii in circulatia pulmo-
nard, precum si de coexistenta initiala a disfunctiei diastolice
a ventricolului stang.
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