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ABSTRACT

Background. The tolerance of colon cleansing with Fortrans is associated with a number of negative factors. This
determines patient compliance and quality of bowel preparation. The relevance of this issue is increasing due to the
prevalence of this method in the diagnosis and treatment of colon pathology.

The aim of the study was to investigate tolerance to Fortrans in colon preparation for colonoscopy and factors
affecting comfort.

Materials and methods. Before colonoscopy, a questionnaire method was used to study 84 patients who underwent
colon preparation with Fortrans. Patient satisfaction with the preparation was evaluated on the visual analogue scale
(VAS).

Results. 45 (52.4%) people were satisfied with comfort of the preparation and rated its level as 0—2 points on the
VAS. 39 (47.6%) patients were not satisfied with the preparation, a discomfort level of 3—10 points was estimated.
Factors affecting patient tolerance of Fortrans administration were determined.

Conclusion. Satisfactory tolerance of the colon preparation with Fortrans was observed in half of the patients,
which depended on their psychological state and realized expectations of comfort during the procedure. Predictors
of intolerance of colon preparation are side effects of Fortrans, which are largely mitigated by its split intake, as well
as incorrigible factors, such as higher education, repeated colonoscopy, and history of constipation.
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U NPEeAUKTOPbI, BAUAIOLLME Ha €€ XapaKTep

MartBeeB U.A.", Tn6ept 6.K.2, MaTBeeB A.l.?, Kosnos M..?

! Tiomencruii 2ocyoapcemeennwlit meouyunckuil ynusepcumem (Tioml MY)
Poccus, 625023, . Tromens, yn. Odecckas, 54

2 Obnacmuas knunuuecxas bononuya (OKB) Ne |
Poccus, 625023, 2. Tiomenw, yn. Komosckozo, 55

PE3IOME

BBenenne. [lepeHOCMMOCTh OYMIIEHHS TOJCTOM KHIIKM (DOpPTpaHCOM CBsizaHa C PsAOM (pakTOpOB, KOTOpPBIE
HEJIOCTAaTOYHO HCCIICI0BAaHbI B paMKaxX paccMaTpuBaeMoi mpodiemsl. OHa omnpeiesisieT KOMILIAGHTHOCTD MaleHTa
U B UTOT€ Ka4eCTBO OUUCTKHU TOJCTON KMIIKH. 3HaYEHHUE IEPEHOCUMOCTH IIOTOTOBKH K KOJIOHOCKOIIMU BO3pacTaeT
U3-3a PACHPOCTPAHEHHOCTH 3TOI'0 METO/A B TMarHOCTUKE U JICYEHUH [IaTOJIOTUH TOJICTON KHUILIKH.

ue.l]b. I/I3y‘II/ITB NEPEHOCUMOCTDb Q)oprcha Ipru 1oArOoTOBKE TOJCTOW KHUIIKKA K KOJIOHOCKOITMHA H (baKTOpBI,
BJIMAIONIIUE HA €€ XapaKTeEp.

Matepuajbl 1 MeToabl. Ha T0OKOJIOHOCKOIIMYECKOM 3Talle METOI0M aHKETUPOBAHMS HCCIIEIOBaHbI 84 MalMeHTa,
MPOIIEAIIAE MOATOTOBKY TOJCTOH KHIIKK (opTpancoM. [lo BusyamsHO-aHamoroBoil mkane (BAIL) m3ydena
YJIOBJICTBOPEHHOCTD MAIIMCHTAMU IPHEMOM IIperapara.

Pesyabrartsl. 45 (52,4%) 4enoBek yaoBIeTBOPEeHbl KOM(MOPTOM MOATOTOBKH, CaMOoOlleHKa o 1mkaine BAII 0-2
6amna, 39 (47,6%) mauMeHTOB OTMETWJIM HEYAOBJICTBOPEHHOCTb IPUEMOM IIpenapara, ypoBeHb JUCKoM(popTa
3—10 GamoB. BeisiBieHbI (hakTOphI, BIUSIONIME HA MEPSHOCHMOCTD TaljieHTaMu prueMa (opTpaHca.

3akiouenne. Y I0BIETBOPUTENIbHAS IEPEHOCHMOCTD TIOJrOTOBKU TOJICTOM KHIIKH (POPTPAHCOM HAOIIOIAETCS
y TIOJIOBUHBI MAIMEHTOB. JTO B ONPENEIEHHON Mepe 3aBUCHT OT MX MCHXOJIOTMYECKOTO COCTOSIHUSI M CTEIEHH
HCIIOJIHEHUS OKUIAHUH KoM(pOpTa MOATOTOBKH. [IpeMKTOpaMu HEMEPEHOCUMOCTH MOATOTOBKH TOJICTON KHIIKH
SIBJISIFOTCSL HEXKEJTAaTebHBIE MPOSIBJIEHHs (POPTPAHCA, KOTOPbIE B 3HAYUTEIHHON MEPE HUBEIUPYIOTCS Pa3ebHBIM
NPUEMOM TIperapara, a TaKKe HEKopperupyemble (pakTopbl: BhICIIee 00pa3oBaHUE, MOBTOPHAS KOJOHOCKOIUS,
3a1I0pBbI.

KimroueBble cj10Ba: MOJArOTOBKA KHINEYHHKA, MPEIUKTOPHI MEPEHOCHMOCTH, HEXEIaTelbHBIC SBICHUS MPU
MOJIrOTOBKE (hopTpaHcom.

KonpaukT uHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIMAIBHBIX KOH()INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKaNKeil HACTOSIIEH CTaThH.

Hcrounnk puHaHCcHpoOBaHUA. ABTOPHI 3aBIISAIOT 00 OTCYTCTBHH (PMHAHCHPOBAHUSL.

CooTBeTcTBHE NMPUHIWNAM 3THKH. Bce manmeHTsl mojamucand WHGOPMUPOBAHHOE COTJIacHe Ha ydacTHe B
nccienosanuy. MccnenoBanue 0100peHO TOKATBHBIM 9THYECKAM KOMUTETOM IpH TIOMEHCKOM TOCYAapCTBEHHOM
MeJMIUHCKOM yHuBepcuTete (mpotokois Ne 90 ot 17.03.2020).

Jas uurupoanmsi: Marsees U.A., T'ubept b.K., Matsees A.U., Kosnos M.II. [lepeHOCHMOCTh MOATOTOBKU
K KOJIOHOCKONHH mpernapatoM «DopTpaHe» U MPEAUKTOPHI, BIUSIONINE Ha e XapakTep. biowiemens cubupckoil
meouyunst. 2021; 20 (1): 83-89. https://doi.org: 10.20538/1682-0363-2021-1-83-89.

INTRODUCTION

Tolerance to colonoscopy preparation with Fortrans and predictors

Antegrade intestinal lavage is the main prepa-
ration method for colon examination. Fortrans, a
polyethylene glycol-based medicine, the oldest of
this group, remains a common drug for purgation
and often serves as a control in various scientific
studies which investigate new drugs and ways of

preparing the intestines for various diagnostic and
therapeutic procedures [1-3].

Unsatisfactory tolerance of colon cleansing is
associated with side effects of medications used for
this purpose. This is one of the factors influencing
preparation tolerance, and it is important, though
not the only one. There are other factors, such as
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demographic, social, and clinical ones, which are
not sufficiently studied within the issue under con-
sideration.

Tolerance of the preparation process determines
the patient’s compliance and, as a result, the quali-
ty of colon cleansing. This is the key to successful
colonoscopy [1, 3, 4]. The study of tolerance pre-
dictors, their relationship with compliance, and the
quality of colon cleansing will help to correct the
colonoscopy preparation plan, which will improve
the quality of examination and treatment of patients
[5, 6]. Studies on patient satisfaction with their co-
lon cleansing medications preparations are warrant-
ed and necessary [7]. These studies are carried out
on the basis of analyzed patient questionnaires and
assessments of the quality of treatment or its stages
[8].

The aim of the study was to investigate tolerance
of Fortrans in colonoscopy preparation and factors
affecting its quality

MATERIALS AND METHODS

A total of 84 patients participated in the study.
The average age of the patients was 57.7 = 11.8
years. There were 39 (46.42%) elderly and old
patients. The study included 37 men (44.0%) and
47 women (55.9%). In 53 people, the indication
for colonoscopy was a screening study with a pos-
itive fecal occult blood test, and they took the drug
for the first time. In 31 patients, an operation was
planned for endoscopic removal of polyps detected
in primary health care facilities, and Fortrans was
taken for the second time. Patient preparation was
carried out at home. Preparation instructions were
given by the endoscopist at the pre-colonoscopy ap-
pointment.

Patients were admitted to hospital on the day of
the study. Before colonoscopy, all patients were in-
terviewed by the co-author of this study, according
to the plan presented in the questionnaire. Patients
assessed the degree of discomfort in preparation for
the examination on the 10-point visual analogue
scale (VAS): 0 — no discomfort and 10 — maximum
discomfort. Based on the degree of discomfort, 2
groups of patients were formed, who underwent
colon cleansing for colonoscopy satisfactorily or
unsatisfactorily, according to their self-assessment.

The study was prospective, non-randomized,
and single-center.

RESULTS

Depending on the comfort during prepara-
tion, the patients were divided into 2 groups. The
Ist group consisted of 45 (52.4%) people, 21 men
(46.66%), and 24 women (53.33%), who were sat-
isfied with the comfort during preparation; the VAS
scores were 0—2 points. The patients felt no discom-
fort, or the discom- fort was mild. There were 25
(55.55%) people over 60 years old in the first group.

The second group consisted of 39 (47.6%) pa-
tients, 16 men (41.0%) and 23 women (59%), and
included 14 (35.9%) patients over 60 years old.
They noted dissatisfaction with the preparation, the
assessment of discomfort on the visual analogue
scale was from 3 to 10 points. No statistically sig-
nificant differences by age and sex were observed in
the studied groups, p = 0.07 and 0.6.

The comfort of preparation equal to 0 points
was noted by 23 (27.4%) people, 1 point —
15 (17.8%) patients, 2 points — by 7 (8.3%) people.
There were 27 (32.1%) patients with the discom-
fort level of 3—6 points and 12 (14.3%) patients
with the discomfort level of 7—10 points. The most
common side effects were abdominal syndrome:
pain and bloating in 23 (27.4%) people, dyspep-
sia in 22 (26.2%) patients, including nausea in 18
(21.4%) cases and vomiting in 4 (4.8%) patients.
An increase in blood pressure was recorded in 13
(15.5%) patients.

Thus, adverse effects of Fortrans were registered
in 58 (69.1%) cases. An increase in the frequen-
cy of adverse effects of Fortrans (abdominal pain,
dyspeptic syndrome, and increased blood pressure)
were statistically significant in patients with an un-
satisfactory assessment of tolerance of the medica-
tion.

Non-adherence to the instructions for colonosco-
py preparation was registered in 28 (33.3%) people
(Table 1). In the group with satisfactory tolerance,
12 (26.7%) patients did not follow the preparation
methodology, most frequently they noted non-com-
pliance with the diet: 8 (17.8%) people. 16 patients
(41.0%) who rated the bowel preparation process as
unsatisfactory did not follow the doctor’s instruc-
tions. The main violations were connected with a
decrease in the volume of fluid taken: 11 (28.2%)
patients. The differences in non-compliance with
the amount of fluid taken were statistically signi-
ficant (p = 0.044) between the groups.
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Table 1
Violations of Fortrans intake depending on the preparation tolerance, n (%)
Preparation tolerance
Parameter Number i i
of patients satisfactory, unsatisfactory, p
n=45 n=39
Non-compliance with the diet 13 (15.5) 8 (17.8) 5(12.8) 0.531
Decreased fluid intake 15 (17.8) 4(8.9) 11 (28.2) 0.044
Total 28 (33.3) 12 (26.7) 16 (41.0) 0.146

The number of violations made it possible to
determine the compliance of patients for the entire
cohort of the studied groups: 84.5% for diet vio-
lation and 82.2% for fluid intake. Among patients
with satisfactory tolerance, compliance with treat-
ment in terms of the volume of fluid drunk was
91.1%, in terms of adherence to a diet — 82.2%.
In the group with unsatisfactory tolerance, com-
pliance was 71.8% and 87.2%, respectively. The
general compliance with treatment was 73.3%
in the group with satisfactory preparation toler-
ance and 59% in the group with unsatisfactory
preparation.

The results of assessing satisfaction with colon
cleansing in patients with prior experience in prepa-
ration and those admitted to the department to re-
move previously detected polyps were significantly
worse than in patients who underwent preparation
with Fortrans for the first time, 7 (15.5%) and 38
(84.4%) patients, respectively, p = 0.001. Satisfac-

tory assessment of preparation tolerance among pa-
tients suffering from constipation was noted by 12
(26.6%) patients and unsatisfactory assessment — by
21 (53.8%) patients, p = 0.02. Out of 28 (33.3%)
patients with higher and incomplete higher educa-
tion, 19 (48.7%) people were not satisfied with the
preparation, while 9 (20.0%) patients were satisfied,
p=0.01.

In the studied cohort, 47 (55.9%) patients had
one-phase preparation, and 37 (44.1%) patients had
two-phase preparation. The split (two-phase) meth-
od was preferred. The type of preparation process
depended on the patient’s ability to take medication
in the morning. Assessment of satisfaction with
preparation practically did not differ for both meth-
ods of colon cleansing. One-phase preparation was
characterized as satisfactory by 53% of patients and
unsatisfactory by 46% of patients, and two-phase
preparation — by 51% and 48% of patients, respec-
tively (Table 2).

Table 2
Adverse effects of Fortrans in various preparation methods, n (%)

Symptom One-phase preparation, n =47 Two-phase preparation, n =37 p
Abdominal syndrome 13 (27.6) 10 (27.0) 0.949
Dyspepsia 26 (33.9) 6(16.2) 0.001
Nausea 13 (27.6) 5(13.5) 0.112
Vomiting 3(6.3) 1(2.7) 0.432
Increased blood pressure 9(19.4) 4(10.8) 0.295
Total 38 (80.8) 20 (54.1) 0.009

Side effects of Fortrans were detected in 38
(80.8%) patients with one-phase colon preparation
and in 20 patients with two-phase colon preparation
(54.1%), p =0.009. The main adverse effects during
one-phase and split preparation were abdominal
syndrome, the frequency of which was the same in
both groups, 27.6% and 27.0%, respectively, and
dyspepsia, whose appearance during split prepa-

ration was two times less frequent than in patients
with one-phase preparation, 16.2% and 33.9%, re-
spectively, p = 0.001 (Table 2).

In one-phase preparation, 6 (12.76%) patients
reported violation in adherence to the diet and 13
(27.65%) patients to the fluid intake. In split prepa-
ration, the same was noted by 7 (18.9%) and 2
(5.4%), patients respectively.
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In one-phase preparation, compliance for ad-
herence to the diet was 87.27%, compliance for the
volume of fluid taken was 72.35%. In split prepa-
ration, the compliance was 81.9% and 94.6%, re-
spectively. The groups with different preparation
methods showed statistically significant differences
in adherence to fluid intake, p = 0.009.

DISCUSSION

The study is focused on the factors that could
affect discomfort of patients when preparing for
a colonoscopy with Fortans in various situations.
They are closely related to such features as into-
lerance, dissatisfaction, and tolerance — terms that
are close in meaning and are used interchangeably.
Only a few studies have examined the topic of to-
lerance during colonoscopy, at the same time, one
of the important criteria for assessing the quali-
ty of hospital work is patient satisfaction with the
treatment [9]. The prevalence of poor tolerance of
preparation, which, due to its discomfort, often ex-
ceeds the colonoscopy itself, makes the study rele-
vant [10].

The study analyzing the level of discomfort when
taking Fortrans according to the VAS scale showed
that 45 (52.4%) patients noted satisfactory tolerance
of preparation. Patient satisfaction with Fortrans is
reflected in a few publications [11]. The research of
S.G. Tereshchenko et al. (2013) studied the level
of patient “non-burdensomeness” in preparing for
colonoscopy with Fortrans, and the obtained result
was similar to our studies (55%) [11].

Thus, only slightly more than half of the patients
who underwent Fortrans colonoscopy preparation
were satisfied with its quality. The study of Fortrans
side effects showed that in the general cohort of pa-
tients abdominal pain and bloating were reported
by 23 (27.4%) patients. The published studies show
significant differences in the incidence of abdo-
minal pain with Fortrans, from no pain to 52% [10,
11]. In the group with satisfactory tolerance, pain
syndrome occurred in 6 patients (13.3%), and in the
group with unsatisfactory tolerance, it was reported
much more often, by 17 (43.6%) patients, p = 0.002.
Abdominal pain during colon preparation according
to V.M. Ussui et al. was a reliable reason for the pa-
tient’s refusal to undergo a second colonoscopy [9].
Dyspepsia was observed in 22 (26.9%) patients: in 1
(2.2%) patient with satisfactory tolerance of prepa-

ration and in 21 (53.8%) people with unsatisfactory
tolerance of preparation, p = 0.001. The incidence
of this syndrome for Fortrans intake also has signi-
ficant differences: from 12.9% to 96.4% [3, 10].

In our research, increased blood pressure was
recorded in 13 (15.5%) patients: 3 (6.6%) patients
with satisfactory tolerance and 10 (25.6%) patients
with unsatisfactory tolerance, p = 0.037. There is a
significant relationship between patient dissatisfac-
tion with the preparation and adverse effects of tak-
ing the medication. The side effects are the reason
for inadequate colon cleansing preparation. Non-ad-
herence to the instructions during colon preparation
with Fortrans is not uncommon, which is confirmed
by various studies [3, 5, 10, 11].

E.D. Fedorov et al., S.G. Tereshchenko et al.
found out that 57.1 and 58% of patients, which is
more than half of the studied patients, could not
drink the entire intended volume of fluid [3, 11].
Due to the large volumes of fluid taken and the need
for long-term adherence to the diet, the drugs of the
Macrogol group are characterized by lower compli-
ance of patients with prescriptions.

According to Fedorov E.D. et al. [3] and
D.A. Svetyash [40], compliance in taking Fortrans
was 82% and 78%, respectively. In our study, com-
pliance in taking Fortrans with satisfactory tolerance
was 73% and with unsatisfactory tolerance, it was
59%. There are studies confirming our results: the
higher the assessment of satisfaction with the prepa-
ration, the greater the adherence to the drug taking,
“the patient compliance is influenced by the level of
their comfort, confidence and, satisfaction” [9].

Of all the factors that determine preparation
tolerance to the chosen medication, the doctor can
influence the colon cleansing results only by pre-
scribing a method of its administration: one-phase
or two-phase intake of a dose of the drug by the pa-
tient. The rest of the factors (demographic, social,
clinical) are independent constants determined by
patients themselves. Demographic characteristics
(age, sex) did not have a significant effect on the
preparation tolerance. Of the social factors, only
higher education was a statistically significant sign
of unsatisfactory tolerance of colon preparation
(p = 0.01). Adverse effects of Fortrans, constipa-
tion and repeated colonoscopy were significant
clinical features of dissatisfaction with the prepa-
ration for colonoscopy.
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While examining tolerance to colonoscopy, S.
Hazeldine et al. revealed that patients with repeat-
ed colonoscopy also significantly more often noted
worse results on procedure tolerance on the VAS
[13].

Adverse effects of Fortrans were observed in 38
(80.8%) patients with the one-phase preparation
method, and in 20 (54.1%) patients with the split
method, p = 0.009 (Table 2). Similar results were
obtained by other researchers [1]. At the same time,
when comparing patient satisfaction in different
methods of preparation, the results did not differ.
Satisfaction with one-phase preparation was ob-
served in 25 patients (53.1%) and with split prepa-
ration in 19 patients (51.3%). Dissatisfaction with
the methods was detected in 22 (46.8%) and 18
(48.6%) patients, respectively. There was no dif-
ference which would indicate the beneficial impact
of any preparation method on comfort of the pro-
cedure.

Atthe same time, the study of the Fortrans adverse
effects in groups of patients with different methods
of preparation showed their significant differences.
In the one-phase method, the side effects were more
frequent in comparison with the split method (Table
2). It would be logical to assume that frequent side
effects of Fortrans in one-phase preparation meth-
od should lead to a decrease in the comfort score
in this method of colon cleansing. However, it did
not happen, as duration of split prepa- ration, includ-
ing sleep between phases, was more than 12 hours.
There was no quality sleep due to the need to wake
up early and take medication for the second time.
Then patients had to arrive at the clinic on time and
undergo the admission procedure, all this had to be
done till 1-3 p.m. (the time of the colonoscopy with
the split preparation method).

All nonresident patients risked being late for ex-
amination, which did not contribute to their psycho-
logical comfort, but, when assessing the tolerance,
it was compensated for by less frequent side effects
of Fortrans due to a decrease in its intake volume.
At the same time, one-phase evening preparation,
with its difficulties in taking 4 liters of liquid and
high incidence of adverse drug effects, was more
convenient for nonresident patients in terms of psy-
chological comfort, which was facilitated by the ab-
sence of time pressure, which influenced the overall
assessment of the preparation tolerance.

Ultimately, similar assessments of satisfaction
with the preparation tolerance were obtained in the
groups with one-phase and two-phase preparation
for colonoscopy. T. Voiosu et al., using a 10-point
visual analogue scale to assess patient satisfaction
with the preparation for colon cleansing, also not-
ed that there was no difference in the assessment of
comfort depending on the preparation method [12].
L.A. Shafer et al. showed that awakening and taking
medication early in the morning in 1/3 of patients
preparing for a split colonoscopy caused a negative
reaction, which affected the assessment of satisfac-
tion with this preparation method [14].

Patient satisfaction with treatment was defined
by M. Tierney et al. as “a multifaceted and individ-
ually dependent response with questionable validi-
ty” [8]. Analysis of the study results and literature
data suggests that the preparation tolerance is not
a direct reflection of the degree of adverse drug ef-
fects during colon cleansing, but is a multifactorial
patient selfassessment of their condition, where the
psychological component and its “doubtful validi-
ty” are equally important.

The psychological state is formed as a result of
patient’s knowledge about the peculiarities of prepa-
ration, the need for it, the conditions of being in the
clinic, and communication with medical personnel
at all stages of preparation and colonoscopy. A lack
of assessment of these parameters, understudied
comparison of Fortrans tolerance with other med-
ications used for colon cleansing, and single-center
nature of the study are the weaknesses of this work.

CONCLUSION

Satisfactory tolerance of colon preparation with
Fortrans is observed in half of the patients. It sig-
nificantly depends on the adverse effects of the
drug, which are to a large extent mitigated by its
split intake, and a number of unregulated features
associated with characteristics of the patients, such
as higher education, repeated colonoscopy, and con-
stipation, which must be taken into account when
planning colon cleansing.
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