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Zawod
Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

— ochrone finansowa na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawnej

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontakiuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al Jerozolimskie 142 B O
02-305 Warszawa E |! | Ii I

www.interpolska.pl UBEZPIECZENIA



°_0
PTF

ubezpieczenia

przed potencjalnymi

roszczeniami

program ubezpieczen dla fizjoterapeutow
pod patronatem PTF

dla kogo?

Zaréwno dla fizjoterapeutéw prowadzacych
wtasng dziatalnos¢ w formie praktyki
zawodowej, podmiotu leczniczego jak réwniez
tych, ktérzy wykonuja zawdd wytacznie na
podstawie umowy o prace lub umowy zlecenie.

co obejmuje program

ubezpieczen?
igtoterapie A
kontakt w sprawie
zabiegi manualne (mobilizacje i manipulacje) . L
ubezpieczen:
leczenie osteopatyczne .
Piotr Gnat

naruszenie praw pacjenta i szkody w mieniu
pacjentéw

+48 663 480 698
piotr.gnat@mentor.pl
linkedin.com/in/piotrgnat

oraz szereg innych rozszerzen ukierunkowanych
na zawdd fizjoterapeuty

ubezpiecz sie on-line na LI L A s L IR

Materiat marketingowy. Materiat nie stanowi oferty w rozumieniu art. 66 Kodeksu cywilnego i ma charakter wylacznie informacyjny.
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SpryStep®
Dynamiczne ortezy
stawu skokowego i stopy

Ut ATWIA
PORUSZANIE SIE,
Z KAZDYM KROKIEM
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SpryStep®flex i SpryStep® maja na celu zapewnienie wsparcia pacjentom cierpiacym z powodu opadajgcej stopy pochodzenia
neurologicznego, pourazowego lub migsniowego. SpryStep® plus i SpryStep® max maja na celu zapewnienie podpracia stopie
oraz dolnej koriczynie pacjenta z ostabieniem dolnych koriczyn pochodzenia neurologicznego, urazowego lub migsniowego.
Produkty z grupy SpryStep® sg wyrobami medycznymi, posiadajacymi oznakowanie CE. Przed wuzyciem nalezy
zapoznac sie z instrukcjg oraz zasiegnac¢ porady specjalisty. Sprystep®, Sprystep® flex, Sprystep® plus i Sprystep® max :
Thuasne Deutschland GmbH, Germany
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PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE DLA SZPITALI,
GABINETOW LEKARSKICH, OSRODKOW REHABILITACYJNYCH | SPORTOWYCH.

TANITA

Healthy Habits for Happiness

N :

WORLD NO.1

FORNEW HEALTHINSIGHTS

JAPANESE
TECHNOLOGY

¢ MICROGATE

OPTOGSIT

€L EXXENTRIC
FLYWHEEL TRAINING

Trening sitowy i rehabilitacja
Z uzyciem zmiennej
bezwladnosci kot
zamachowych.

Exxentric wykorzystuje moment
bezwtadnos¢ kota zamachowego
zamiast zwyktej grawitacji.

To daje mozliwos¢ wykonywania
¢wiczen standardowych

oraz zaawansowanych metod
treningu ekscentrycznego,
koncentrycznego

i izometrycznego.

MEDKONSULTING Tanita Polska - Wytaczny dy:
T: +48 517 435 227 | +48 61 868 58 42 E: I\on‘[aP

Analizatory Skiadu Ciata

Mierz, moniotoruj, motywuj.

Daj swoim pacjentom informacje, ktorych potrzebuijg
do osiggniecia sukcesu!

Analiza sktadu ciata wykonywana jest w okoto 30 sekund,
a wyniki przedstawiane sq na przejrzystym raporcie.
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Produkty profesjonalne TANITA wykorzystywane sq przez
szpitale, osrodki badawcze, centra diagnostyczne, placowki
rehabilitacyjne, kluby sportowe, osoby pracujgce

ze sportowcami roznych dyscyplin na catym swiecie.

Wiecej na tanitapolska.pl

INNOWACYJNA DIAGNOSTYKA ZDOLNOSCI
MOTORYCZNYCH | ANALIZA CHODU

Systemy MICROGATE wspierajg diagnoze, ocene postepdw araz proces
rehabilitacji.

Modelowanie programadw rehabilitacyjnych i kontrola procesu
rehabilitacji sa utatwione dzieki obiektywnej ocenie spasobu ruchu,
wykrywaniu problematycznych obszardw, ocenie biomechanicznych
brakdw oraz ocenie asymetrii.

Mozliwe parametry pomiarowe:

® fazy chodu lub biegu @ diugosc kroku @ predkosc i przyspieszenie
® rownowaga i symetria ruchu ® wideao Full HD

... i wiele innych, w zaleznosci od przeprowadzonych testow.

W potaczeniu z GYKO, mozliwa jest ocena stabilnosci dynamiczne]j tutowia
podczas chodu/biegu, analiza skoku, analiza stabilnosci posturalnej, analiza
zakresu ruchomosci stawow (ROM), ocena sity miesniowej.

Wiecej na microgatepolska.pl

Jako skuteczna metoda poprawy
sity i stabilnosci, trening
ekscentryczny utatwi pacjentom
osiggniecie zamierzonych
efektéw — poprawy cgolnego
stanu zdrowia, wynikow
sportowych, rehabilitacji,

czy zapobieganiu urazom.

Szeroki wybor akcesoriow

i dodatkéw do treningu z kotem
zamachowym pomoze

w stworzeniu idealnego
rozwiazania dla Ciebie.

Wiecej na treningekscentryczny.pl

itor urzadzen Tanita w Polsce )
dkonsulting.pl Az ul. Jana Ludygi-Laskowskiego 21, 61-407 Poznan




POWROT DO SPRAWNOSCI
PO AMPUTACJI

Czym jest program po amputacji?

Po Amputacji to unikalne w skali kraju rozwigzanie dla 0séb, u ktérych konieczna byta operacja odjecia
koriczyn. Celem programu jest kompleksowe wsparcie w procesie odzyskania sprawnosci po
amputacji, niezaleznie od jej przyczyny. Pomagamy pokonywaé granice, osiggaé kolejne cele, kreowaé bardziej
przyjazng rzeczywistosc.

m W ramach programu oferujemy: p
N ®
‘Y - Opieka Menadzera Rehabilitacji

- Dofinansowanie do zakupu protez
- Wsparcie psychologiczne
- Bezptatne konsultacje protetyczne
- Rehabilitacja w osrodkach na terenie kraju
- Pomoc Asystentow Wsparcia

.
Skontaktuj si¢ z zapytaj

o bezptatne egze rze
: nika dla

Masz pytanie odnosnie programu.
Napisz do nas lub skontaktuj sie z nami
telefonicznie:

+48 793 003 695
- POAMPUTACIJI biuro@poamputacji.pl www.poamputacji.pl

Razem mozemy wiecej
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J o - : AMERYKANSKIEGO
2 H ;ﬁ% ; g MEDYCZNEGO
OI I l OI oA RIYET A AMERICAN STOWARZYSZENIA
Nowy wymiar wygody. :
Obuwiep
s WYROB
MEDYCZNY
Stabilny, wzmocﬁiqny - nijsaz:‘; &'fclef
i wyscietany zapietek .
Zapewniasilniejsze psza dopasowanie
wsparcie fuku ' -
podtuznego stopy Lekka konstrukcja
-~ Zmniejsza codzienne....
e R = Zmeczenie -
Antypozlizgowa,

wytrzymata podeszwa
o lekkiej konstrukgji
Zwieksza przyczepnosc,
amortyzuje i odciqza stopy

/\ Zwiekszona
szerokosc i glebokos¢

w obrebie palcow
i przodostopia

\_’a- E s 2 Minimalizuje ucisk
e gaee’ > i zapobiega urazom

Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skoéry
Dostosowujq sie do stopy,
utrzymujq je w suchosci

X RIS . Ochronna przestrzen
i zapobiegajq przegrzewaniu

na palce - brak szwéw
w rejonie przodostopia
Minimalizuje mozliwos¢ zranien

Trzy
rozmiary Podwyzszona

Zwiekszona
przestrzen

szerokosci tegosc na palce

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- boéle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie plaska)
- boéle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajgce paznokcie

KALMED

lwona FPenz, Poznak

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax. 61828 0687

kom. 601 640223, 601 647 877 .
e-mail: kalmed@kalmed.com.pl . B
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl
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ubezpieczen
dla studentow

kierunkdw medycznych

Drodzy Studenci

szukajgcy artykutéw do pracy naukowe;.

Przypominamy o dobrowolnym ubezpieczeniu
OC studentow kierunkow medycznych!

dlaczego posiadamy rowniez w ofercie
warto je miec? ubezpieczenia dla masazystow
+ poniewaz bywa wymagane w trakcie praktyk, i technikow masazystow.
stazy czy wolontariatu

+ niektére Uczelnie wymagaja je do udziatu
w zajeciach praktycznych

+ dziata na catym Swiecie, a dodatkowo kontakt w sprawie
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/) PolisaMed +48 56 642 41 82
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-
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s (izjoterapia polska

Evaluation of lung parenchyma before and after
new oral antiviral treatment in hepatitis C
patients

Ocena zrebu ptuc przed i po nowym doustnym leczeniu przeciwwirusowym u pacjentow z
wirusowym zapaleniem watroby typu C

Mohammed A. El Nadi'(AB.C.D.EF) Mohamed W. Zakaria'(E.C.D.EF) Hamed A. Abd Allah'(A.B.E.F),
Aly M. Ghorab?#BEF) Marwa M. Shaaban'(AEFG)

'Chest Department, Faculty of Medicine, Cairo University, Egypt
2Chest Department, Nasser Institute hospital, Cairo, Egypt

Abstract

Background. Hepatitis C infection is a major reason for long-standing liver disorder with direct-acting antivirals were allowed for
its treatment. Few studies aimed to assess pulmonary complications of direct acting antiviral. Purpose. This trial was conducted
to assess the lung parenchymal affection in hepatitis C patients before and after three months treatment with oral (Direct)
antiviral drugs (Sofospovir, Daclatasvir and Ribavirin). Methods. the study was conducted on 30 outpatient patients, Kasr El-Aini
& Nasser Institute Hospital, Cairo, from April 2016 to December 2017. Patients were randomly allocated into two equal groups
using computerized randomization software: Group A (study group): 15 patients that received oral antiviral drugs (Sofospuvir,
Daclatasvir and Ribavirin) plus multivitamins for 3 months and Group B (control group): 15 patients received multivitamins
drugs only for 3 months. Serology for HCV, HRCT were measured to ensure inclusion of the patient. Pulmonary function testing,
diffusing capacity (DLCO) and carbon monoxide and Viremia testing were conducted to show effect of treatment. Results. There
was statistically significant increase in the FEV1, FVC, DLCO SB, FEV1/FVC, and DLCO/VA after 3 months treatment course in
study group. While control group showed significant increase in FEV1/FVC and significant worse in DLCO/VA after 3 months. As
regard comparison of pulmonary function variables as well as % of its changes between two groups, study group showed
significant increase in DLCO/VA (post) after 3 months treatment course. Conclusion. Oral Antiviral treatment was associated
with improvement in pulmonary function. However, larger multicenter reports are needed for more evaluation.

Key words:
Hepatitis C, Direct-acting antiviral, DLCO

Streszczenie

Informacje wprowadzajace. Zakazenie wirusem zapalenia watroby typu C jest gtdwna przyczyng dtugotrwatej choroby watroby,
w leczeniu ktérej dopuszczono leki przeciwwirusowe o bezposrednim dziataniu. Nieliczne badania ocenity powiktania ptucne po
zastosowaniu bezposrednich lekéw przeciwwirusowych. Cel. Badanie przeprowadzono w celu oceny stanu zrebu ptuc u
pacjentéw z wirusowym zapaleniem watroby typu C przed i po trzymiesiecznym leczeniu doustnymi (bezpos$rednimi) lekami
przeciwwirusowymi (Sofospovir, Daclatasvir i Ribavirin). Metody. Badanie przeprowadzono na 30 pacjentach ambulatoryjnych
w Kasr El-Aini & Nasser Institute Hospital w Kairze, od kwietnia 2016 do grudnia 2017. Pacjenci zostali losowo przydzieleni do
dwoéch réwnych grup za pomocg skomputeryzowanego oprogramowania do randomizacji: Grupa 1 (grupa badana): 15
pacjentéw, ktorzy otrzymywali doustne leki przeciwwirusowe (Sofospuvir, Daclatasvir i Ribavirin) plus multiwitaminy przez 3
miesigce oraz Grupa 2 (grupa kontrolna): 15 pacjentéw, ktérzy otrzymywali tylko leki multiwitaminowe przez 3 miesiace.
Zmierzono serologie dla HCV, HRCT w celu spetnienia kryteridw wigczenia pacjenta do badania. Przeprowadzono testy
czynnosciowe ptuc, sprawdzono zdolnos¢ dyfuzyjng (DLCO) oraz przeprowadzono testy poziomu tlenku wegla i wiremii w celu
wykazania efektu leczenia. Wyniki. Stwierdzono statystycznie istotny wzrost FEV1, FVC, DLCO SB, FEV1/FVC i DLCO/VA po 3
miesigcach leczenia w grupie badanej. Podczas gdy grupa kontrolna wykazata znaczny wzrost FEV1/FVC i znaczne pogorszenie
DLCO/VA po 3 miesigcach. Jesli chodzi o poréwnanie zmiennych funkcji ptuc oraz % ich zmian miedzy dwiema grupami, grupa
badana wykazata istotny wzrost DLCO/VA (po) po 3 miesigcach leczenia. Wniosek. Doustne leczenie przeciwwirusowe wigzato
sie z poprawa czynnosci ptuc. Jednak aby przeprowadzi¢ lepsza ocene potrzebne sg obszerniejsze sprawozdania z wielu
osrodkéw.

Stowa kluczowe
Wirusowe zapalenie watroby typu C, bezposrednie leki przeciwwirusowe, DLCO

88 www.fizjoterapiapolska.pl



Introduction

Hepatitis C virus (HCV) RNA is a major reason for non-A,
non-B transfusion- associated hepatitis [1]. The extrahepatic
phenomena associated with HCV infection includes cryoglobu-
linemia, glomerulonephritis, Vasculitis, arthralgia, corneal ulce-
ration, thyroiditis, peripheral neuropathy, lichen planus and
interstitial lung involvement has been included into these lists
over last decades [2]. HCV has direct pulmonary effects, as
worsening of lung function in those with preexisting asthma
and/or COPD, interstitial pneumonitis and/or pulmonary fi-
brosis [3]. Until 2011, the confirmed treatment for chronic
HCV was the combination of both pegylated interferon alpha
(Peg IFN-a) and ribavirin for 24 or 48 weeks [4]. The use of
direct-acting antivirals (DAAs) represents an important advan-
ce in HCV treatment. New drug combination improves respon-
se rate even in patients with previous lower response rates [5].
So, the current research aimed to evaluate the lung parenchy-
mal affection in hepatitis C patients before and after three
months treatment with oral (Direct) antiviral drugs (Sofosbu-
vir, Daclatasvir and Ribavirin).

Methods

Design

This was a pretest posttest randomized controlled trial, Sham
control led, double blinded with 1:1 allocation ratio. Patients
were recruited by the main investigator from outpatient clinic,
Kasr El-Aini Hospital & Nasser Institute Hospital, Cairo at
period from April 2016 to December 2017.

The scientific ethics committee of the Faculty of Medicine,
Kasr El-Aini Hospital, Cairo University, Egypt, accepted this
report. The number of references for ethics: (NO: 1-180314).
The goal participants were given administrative approval to
be interviewed. All participants read and sign an informed
written consent where data on the title, priorities, methods,
advantages, and expected risks and details were included.

Participants

Thirty patients with chronic HCV and evidence of early intersti-
tial parenchymal affection (Above 30 in high resolution compu-
ted tomography score were included in the study) were included
in the current study with their ages ranging from 18-45 years.
They were randomly assigned into two equal groups.

While patients with previous manifestations of decompensa-
ted liver cirrhosis, congestive heart failure, renal or connecti-
ve tissue disorders were excluded. Patients with occupational
history for lung diseases (e.g., COPD, pleural effusion, bron-
chogenic carcinoma) or pulmonary fibrosis and those who re-
ceived medications known to have effect on the lung
parenchyma were also excluded.

Randomization

Patients were randomly allocated into two equal groups using
computerized randomization software as shown in fig. 1 into:
Group 1 (study group): 15 patients that received oral antiviral
drugs (Sofosbuvir, Daclatasvir and Ribavirin) plus multivitamins
for 3 months and Group 2 (control group): 15 patients received
Shame antiviral drug plus multivitamins drugs only for 3 months.
Patients as well as assessor were blinded about patient group.

www.fizjoterapiapolska.pl
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Outcomes

Full medical history was taken with particular attention to
smoking habit, dry cough & dyspnea and clinical examination.
All routine laboratory investigations were done in addition to
serology for HCV: Anti HCV using 3rd generation EIA techni-
que according to Abbott's laboratories. HCV-RNA by PCR
using Roche Amplicor diagnostics and quantitative PCR.
Viremia: graded into low grade 12-200.000 i.u/ml, moderate
grade 201.000-1000.000 i.u/ml, high grade >1000.000 i.u/ml
High-resolution computed tomography (HRCT) was done
using a Somatom Plus-S (Siemens-Germany) CT device. The
practice reported by Remy-Jardin et al 1994 [6] was utilized
for assessment of interstitial involvement with HRCT. HRCT
scores were evaluated by visibly measure the extent of the di-
sease in each zone. The score was focused on the percentage of
pulmonary parenchyma displaying signs of each abnormality
and was roughly to be 5% of parenchymal involvement: (25%
and below, 26-50%, 51-75%, 76% and above as 1, 2, 3, 4 po-
ints respectively). The scores then combined to produce a glo-
bal score from 0 to 12 named as the HRCT extent score of
each HRCT abnormality. A cumulative pulmonary involvement
score was achieved by summing the global degree score of all
HRCT anomalies, varying from 0 to 84, that was the overall
magnitude HRCT. This test was conducted to ensure homoge-
neity of cases severity at baseline time only.

Spirometry pulmonary function testing was conducted using
Master Lab; Jacger, Wurzburg, Germany, the best results were
chosen from three trials following the ATS/ERS guidelines
2005 [7]. This test was conducted at baseline and after 3 mon-
ths. It was used to measure FEV1 and FVC.

A Rapidly responding gas analyzer (RGA) systems with gas
analyzers that have a 0-90% response time of < 150 ms was
used in the current study to measure resting carbon monoxide
(CO) diffusing capacity (DLCO) using single breath technique,
the extent of severity of DLCO SB was evaluated according to
the ATS guidelines [8] and the results were interpreted as fol-
lows: Normal: 80—-120% of predicted, Mild: less than 80% but
more than 60% of predicted., Moderate: less than 60% but mo-
re than 40% of predicted. Severe: less than 40% of predic-
ted. And it also used to calculate the DLCO/Alveolar
volume and these measurements were conducted al baseline
and after 3 months.

Sample size

A priori power analysis for a between group analysis upon
pilot study conducted on 3 subjects per group showed that
15 participants in each group would provide greater than 80%
power (o = 0.05) to detect a significant effect (p = 0.46) in our
dependent measures of interest.

Statistical analysis

Data entered for windows using the 'Microsoft Office Excel
Software program (2016), and distributed to the Social Science
Software Statistical Kit, version 26 (IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp) to be evalu-
ated statistically as mean and standard deviation (SD) for qu-
antitative variables and %age and frequency for qualitative
variables. The Mann Whitney test for quantitative variables
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Figure 1. Flowchart of the study

and the Chi square or Fisher's exact test for qualitative varia-
bles were used for comparison between groups. Via the Wil-
coxon test, quantitative shift over time was discussed.
Probability values less than 0.05 were considered statistically
significant.

Results

There was no significant difference of the patient's characteri-
stics (gender, age) between the study and control groups. The
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results of the current study were represented in table 1. As re-
gard, the correlation of viremia level with pulmonary function
variables (FVC%, FEV1%, FEV1/FVC%, DLCOSB%) of all
patients (n = 30), there was no significant link between viremia
level and pulmonary function variables as shown in Table 2.
Regarding appearance of any adverse effects related to treat-
ment with oral antiviral drugs (Sofosbuvir, Daclatasvir and Ri-
bavirin) on the study group there is no pulmonary side effects
reported.
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Table 1. Comparison of pulmonary function Variables within and between both group

Variables Group A Group B P value
FVC Pre 66.8 +19.7 84.3+23.2 0.045%*
FVC Post 73.4+20.2 82.1+24.6 0.379
Chang (%) IN 9.88% DE —2.61%
P value 0.004* 0.075
FEV Pre 65.2+20.4 82.2 +20.7 0.043*
FEV Post 75.2 +20.6 83.3+22.1 0.333
Chang (%) IN 15.34% IN 1.34%
P value <0.001* 0.767
FEV1/FVC Pre 82.9+15.5 83.4+109 0.930
FEV1/FVC Post 87.1+14.2 88.8+12.1 0.826
Chang (%) IN 5.07% IN 6.47%
P value 0.048%* 0.028*
DLCO SB Pre 56.5+16.5 52.7+15.9 0.567
DLCO SB Post 66.2 +12.6 498 +15.4 0.007*
Chang (%) IN 17.17% DE —5.5%
P value <0.001* 0.074
DLCO/VA Pre 89 +31.1 74.5+17.6 0.475
DLCO/VA Post 93.5+27.1 71.9+16.5 0.017*
Chang (%) IN 5.06% DE —3.49%
P value 0.028%* 0.019*

*: Significant; DLCO: Diffusing capacity for carbon monoxide; FEV: Forced expiratory volume, FEV1: Forced expiratory volume in
first second; FVC: Forced vital capacity; P value: Probability value; SB: Shortness of breath; VA: Alveolar gas volume

Table 2. Pulmonary functions of all patients and their correlation probability with viremia level

Pulmonary function Viremia P value
Low Moderate o [Te]]
FVC% 69.4+213 72.5+£24.9 79+21.4 0.537
FEV1% 65.7+24 68.3+£21.3 84+13.2 0.135
FEV1/FVC% 80.8+ 154 81.2+134 89.8 + 11 0.701
DLCOSB% 54.6+19.2 56.6 + 14 54.6 +15.1 0.660

*: Significant; DLCO: Diffusing capacity for carbon monoxide; FEV: Forced expiratory volume; FEV1: Forced expiratory volume in first second; FVC: Forced vital
capacity; Pvalue: Probability value; SB. Shortness of breath; VA: Alveolar gas volume

Discussion of unfavorable pulmonary effects from mild pneumonitis to
HCV infects 170 million individuals globally. Possibly Over extreme acute respiratory distress — like syndrome that may
80% of infected people experience chronicity with cirrhosis  cause morality, it remains the primary treatment of HCV infec-
and HCC [9]. While Peg IFN-a was correlated with a variety  tion in conjunction with ribavirin until 2011 [4, 10].
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Tamaki and Okubo [11] recorded first serious case of sime-
previr-induced interstitial pneumonitis with Peg-IFN and
chronic hepatitis C ribavirin therapy [11]. In December 2013,
2 direct-acting antiviral drugs (DAAs), simeprevir (SIM) and
the US Food and Drug Administration (FDA) approved sofos-
buvir (SOF) to treat HCV infection. In October 2014, FDA
approved a third agent, ledipasvir and SOF (combined as
a single pill) for HCV genotype 1 [12]. HRCT and DLCO
were more susceptible to early identification of parenchymal
and interstitial lung involvement [13].

This research aimed to assess the lung parenchymal state in
patients with hepatitis C before and after three months of oral
antiviral drug therapy (SOF, DAC, and RBV).

When the present study examined 30 patients by lung spiro-
metry, it showed abnormal FVC in 14/30 (46.6%) patients,
abnormal FEV1 in 14/30 (46.6%) patients, low carbon mono-
xide (DLCO) diffusion potential in 29/30 patients (96%),
13/30 (44%) of which had parallel DLCO / VA declines. Ra-
bie et al. [14] published related results in 2006 who examined
30 patients with HCV by spirometry. They observed abnormal
FVC and FEV1 values in 10/30 (33.3%) and 7/30 (23.3%)
patients respectively. Similarly, Okutan et al. [15] studied 34
chronic HCV patients and 10 control and found abnormality
in FVC, FEV1 and DLCO in 9/34 (26.4%), 8/34 (23.5%), and
26/34 (76.4%) patients respectively. Also In 2006, Erturk et
al. [16] examined 20 HCV patients and recorded abnormal
FVC, FEV1 / FVC and FEV1 values in 3/20 (15%), 11/20
(55%) and 5/20 (25%) patients respectively, regarding DLCO
percentage they found that it was decreased in 12/20 patients
(60 percent), with 8 patients had low DLCO / VA ratio.

The analysis in this study showed no significant association
between viremia degree and variable pulmonary function
(FVC %, FEV1 %, FEV1/FVC %, DELCO SB %) (p = 0.537,
0.135, 0.701, 0.660). In contrast, Bal et al. [3] which had
a clear moderate correlation between Viremia and spirometric
disorders in 2019 (p = 0.002), observed that high-Viremia pa-
tients were 14.2 times more likely to have pulmonary dys-
function than non-Viremia patients.

Regarding HRCT results, the present study showed interstitial
involvement in 13/30 (43 %) hepatitis C patients in conjunc-
tion with Okutan et al. [15] who tested 34 HCV patients and
demonstrated interstitial involvement in 16/34 (47 %) HRCT
patients.

When the present study compared pulmonary function Varia-
bles before and after 3 months in two groups, the study gro-
up (n = 15) showed significant increase in the Mean + SD
of FEV1, FVC, DLCO SB, FEV1 / FVC, and DLCO / VA
after 3 months of treatment course ((Sof, Dac, Rib) p = 0.004,
0.001, 0.048, 0.001 and 0.02 respectively. while the control
group (n = 15) showed significant increase in the Mean + SD
of FEV1 /FVC (p = 0.028) and significant worse in Mean + SD
of DLCO/VA (p = 0.019) after 3 months. Regarding compa-
rison of pulmonary function variables between study and
control groups before and after 3 months, it was revealed
a statistically relevant improvement in Mean + SD DLCO/
VA (post) in study group.

In research aiming at interferon as the key therapy route for
hepatitis C, Erturk et al. [16] observed that patients treated
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with interferon appeared to have higher DLCO and significant
DLCO / VA ratio when compared with untreated cases. Ezzel-
din et al. [17] also noticed higher mean values of FEV1 per-
cent, DLCO percent in patients undergoing interferon therapy
than those who did not. Conversely, other research by Nida et
al. [18] found a deteriorating trend of spirometric values espe-
cially FEV1 with-length of interferon therapy. This is close to
the spirometric findings reported by Garib et al. [19], who fo-
und decline in both FEV1 and FEV1 / FVC ratio at week 12th
of interferon treatment.

While Abdallah et al. [20] aimed to assess the impact of
combination therapy on the lung, the study included 405
chronic HCV patients. they were further categorized into 3
treatment regimen groups: group 1 n = 136 (IFN-Sof-Rib),
group 2 n = 154 (Sof-Rib): and group 3 n = 115 (Sof-Dac-Rib),
received combination treatment course for 12 weeks, 24 weeks
and 12-week respectively. Spirometry findings obtained for
symptomatic patients and obstructive ventilation disorder were
the prevalent phenomenon in the three categories without stati-
stically meaningful variation (p = 0.181).

On follow-up regarding adverse effects related to treatment
with oral antiviral (Sofosbuvir, Daclatasvir, and Ribavirin),
no pulmonary side effects reported in the present study. In
comparison, several reports performed harmful effects of
DAAs (direct functioning antivirals). Kohli et al. [21] obse-
rved that of 20 HCV patients treated with combined tablet of
90mg ledipasvir and 400mg sofosbuvir once daily, only two
patients (10%) showed upper respiratory tract infection
(URTTI). Similarly, out of 31 HCV patients treated with 12-
week ribavirin sofosbuvir, Lai et al. [22] found (13%) deve-
lop URTI. Furthermore, Abdalla et al. [20] documented in
their research a case of pulmonary tuberculosis using (IFN-
Sof-Rib) therapy and four cases of lung abscesses (2 cases in
each of IFN-SOF-RIB and SOF-RIB therapy). Renard et
al. [23] recorded four pulmonary hypertension (PHTN)
events in those treated with sofosbuvir (three newly diagno-
sed and one exacerbation PHTN). They proposed that inhibi-
tion of HCV replication induce reduction in vasodilation
mediators contributing to aggravate PAH.

A major limitation in the current study was the small sample
size, and this may be due to that this investigation is not routi-
nely done to all patients in Egypt and not all patients agree to
do study due to their ages or difficulty in transporting to the
center. Also, the control group was given no antiviral drugs
when the time they may take shame treatment to overcome the
psychological effect of treatment.

Conclusion

From the results of the current study, it could be concluded
oral (Direct) antiviral drugs (Sofospovir, Daclatasvir and
Ribavirin) therapy used for treatment of chronic HCV are
considered safe with minor respiratory adverse effects, ho-
wever multicenter studies on large numbers of patients are
required for further assessment. further studies also requ-
ired for comparative study of IFN-bases versus IFN free re-
gimens for hepatitis C regarding their respiratory adverse
effects. According to conclusion, all patients with chronic
hepatitis C infection must be screened for extrahepatic ma-
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nifestation of HCV infection especially pulmonary compli- Adres do korespondenciji / Corresponding author
cations and must be monitored clinically, radiologically and
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during therapy.

E-mail: alyghorab@yahoo.com

Pismiennictwo/ References

1. Gower, E., Estes, C., Blach, S., et al., Global epidemiology and genotype distribution of the hepatitis C virus infection. Journal of
hepatology, 2014. 61(1): p.S45-57.

2. Cheng, Z., Zhou, B., Shi, X., et al., Extrahepatic manifestations of chronic hepatitis C virus infection: 297 cases from a tertiary
medical center in Beijing, China. Chinese Medical Journal, 2014. 27(7): p.1206-1210.

3. Bal, T, Onlen, Y., Babayigit, C., et al., The impact of hepatitis C viremia status on lung functions in chronic hepatitis ¢ patients.
African Health Sciences, 2019. 19(2): p.1988-1992.

4. Calvaruso, V., and Craxi, A., 2011 European Association of the Study of the Liver hepatitis C virus clinical practice guidelines. Liver
International, 2012. 32: p.2-8.

5. Conjeevaram, H., Continued progress against hepatitis C infection. Jama, 2015. 313(17): p.1716-1717.

6. Remy-Jardin, M., Remy, J., Cortet, B., et al., Lung changes in rheumatoid arthritis: CT findings. Radiology, 1994. 193(2): p.375-382.
7. Pellegrino, R., Viegi, G., Brusasco, V., et al., Interpretative strategies for lung function tests. European respiratory journal, 2005.
26(5): p.948-968.

8. Macintyre, N., Crapo, R.O., Viegi, G, et al., Standardization of the single-breath determination of carbon monoxide uptake in the
lung. European Respiratory Journal, 2005. 26(4): p.720-735.

9. Hanafiah, K., Groeger, J., Flaxman, A.D., Wiersma, S.T., Global epidemiology of hepatitis C virus infection: new estimates of age
specific antibody to HCV seroprevalence. Hepatology, 2013. 57(4): p.1333-1342.

10. Midturi, J., Sierra-Hoffman, M., Hurley, D., et al., Spectrum of pulmonary toxicity associated with the use of interferon therapy for
hepatitis C: case report and review of the literature. Clinical infectious diseases, 2004. 39(11): p.1724-1729.

11. Tamaki, K., and Okubo, A., Simeprevir with peginterferon and ribavirin induced interstitial pneumonitis: first case report. World
Journal of Gastroenterology, 2015. 21(3): p.1009.

12. Chao, D., Botwin, G.J., and Morgan, T.R., Update on recently approved treatments for hepatitis C. Current treatment options in
gastroenterology, 2014. 12(2): p.211-228.

13. King, J.T., Clinical advances in the diagnosis and therapy of the interstitial lung diseases. American journal of respiratory and critical
care medicine, 2005. 172(3): p.268-279.

14. Rabie, R., Mumtaz, K., and Renner, E.L., Efficacy of antiviral therapy for hepatitis C after liver transplantation with cyclosporine and
tacrolimus: A systematic review and meta analysis. Liver Transplantation, 2013. 19(1): p.36-48.

15. Okutan, O., Kartaloglu, Z., llvan, A., et al., Evaluation of high-resolution computed tomography and pulmonary function tests in
patients with chronic hepatitis C virus infection. World journal of gastroenterology, 2004. 10(3): p.381.

16. Erturk, A., Tokgonul, A.N., Capan, N., et al., Pulmonary alterations in patients with chronic HCV infection. Digestive and liver
disease, 2006. 38(9): p.673-676.

17. Ezzeldin, N., Saad-Hussein, A., Radwan, M., et al., A Study of the Interaction between Hepatitis C Virus Infection and Pulmonary
Disorders: Assessment of Interferon Gamma and Alpha-1-Antitrypsin. Macedonian Journal of Medical Sciences, 2014. 7(1): p.40-45.
18. Nida, M., Saleem, K., Baig, F.A,, et al., Patterns of Spirometry in patients of Chronic Hepatitis C While on Conventional Interferon
and Ribavirin Treatment. Pakistan journal of medical & health sciences, 2016. 10(4):1433-1436.

19. Garib, J., Garcia, G.F., Teixeira, R., Lima e Silva, F.D., Dyspnea in patients with chronic hepatitis C treated with pegylated interferon
and ribavirin. Scandinavian journal of infectious diseases, 2011. 43(8): p.625-31.

20. Abdalla, D., Elhadidy, T.A., Besheer, T., Farag, R.E., Respiratory adverse effects of sofosbuvir-based regimens for treatment of
chronic hepatitis C virus. Egyptian Journal of Chest Diseases and Tuberculosis, 2017. 66(2): p.363-367.

21. Kohli, A., Kapoor, R., Sims, Z., et al., Ledipasvir and sofosbuvir for hepatitis C genotype 4: a proof-of-concept, single-centre, open-
label phase 2a cohort study. The Lancet Infectious Diseases, 2015. 15(9): p.1049-1054.

22. Lai, C., Wong, V.S., Yuen, M.F,, et al., Sofosbuvir plus ribavirin for the treatment of patients with chronic genotype 1 or 6 hepatitis C
virus infection in Hong Kong. Alimentary pharmacology & therapeutics, 2016. 43(1): p.96-101.

23. Renard, S., Borentain, P., Salaun, E., et al., Severe pulmonary arterial hypertension in patients treated for hepatitis C with
sofosbuvir. Chest, 2016. 149(3): p.69-73.

www.fizjoterapiapolska.pl 93



