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Abstract

Objectives
The study aimed to determine the association between col chicine therapy including
the effect of duration and initiation of the trestment, dose and mode of colchicine use and risk
of amyloidosis among patients with familial Mediterranean fever in Y erevan, Armenia.
Study Methods and Design
The study utilized case control design. Thirty-three FMF patients with amyloidosis
developed during the period 08/2003-08/2005 and 66 randomly selected FMF patients

without amyloidosis were included in the study as cases and controls, respectively. The study

participants were genetically verified patients with FMF selected from the Center of Medical
Genetics register. Both phone and face-to-face interviews were used for data collection.
Results

The analysis showed that the risk of amyloidosis decreased with adequate colchicine
use versus non-adequate use (adjusted for gender and age: OR = 0.33; 95% CI 0.12-0.93);
permanent colchicine use versus use with interruption (adjusted for gender and age: OR =
0.29; 95% CI 0.10-0.82), earlier versus later age at initiation of colchicine treatment (adjusted
for FMF onset and gender: OR = 1.06; 95% CI 1.01-1.11); current colchicine users versus
ever/never users (adjusted for gender and age: OR = 0.27; 95% CI 0.08-0.95). For current use
and permanent use the protective effect was strengthening after controlling for age, gender,
family history of amyloidosis and M694vV mutation, OR = 0.20; 95% CI 0.05 - 0.83 and OR
=0.14; 95% CI 0.04 - 0.53, respectively.
Conclusion

The study demonstrated evidence that colchicine treatment is effective in preventing
amyloidosisin Armenian FMF patients. Earlier start of initiation of colchicine treatment by
FMF patients needs to be emphasized by the physicians. Regular and lifelong therapy with
colchicine in adequate dose 1.2-1.8 mg per day has to be recommended to al FMF patientsin

order to prevent the FMF-associated amyloidosis development.



Introduction

Literaturereview

Description of the disease

Familial Mediterranean fever (FMF), aso known as periodic disease or familial
paroxysmal polyserositis, is an inherited auto inflammatory disorder, which is characterized
by recurrent and self-limiting episodes of fever and serositis (1, 2). The disease is
characterized by severe and painful attacks of peritonitis, pleuritis, and arthritis (1, 2).
Between the attacks patients are considered practically healthy. FMF is most common among

people of Mediterranean area (Armenian, non-Ashkenazi Jews, Arabs, Turks) (1, 2, 3).
Shepard Siegal described FMF as a separate nosological entity in 1945 (2).

The prevaence rate of FMF varies among the Mediterranean population: 1 case per
250-1000 for Sephardic Jewish people, 1 case per 1000 for Turkish people, 1 case per 2500
for Arabic people (3). Data about the prevalence rate for Armeniansis controversial. Based
on the epidemiology among Armenian populations in Lebanon and Southern California FMF
prevalence rate is estimated 1 case per 500 population and a gene frequency of 1:7 (3, 4). In
the study of the FMF published in 1974, Khachadurian and Armenian (5) reported a
minimum estimated prevalence rate of 100 per 100000 population for the 200000 Armenians
in Lebanon compared with an estimated rate of 200 per 100000 population for the 20000

Armenians living in Fresno County, California (6).

According to different studies the prevaence rate among Armenians varies from 1 per
200 to 1 per 1000 (3, 7, 8). The prevalence rate of FMF among Armenians living in Y erevan

is estimated 1 per 100 (7). These data can vary because of discovery of MEFV gene (1997),



which is responsible for FMF, migration of population during the recent decade and lack of

studies on the epidemiology of FMF.

The onset of the disease varies among patients by age: manifestation of the disease is
more frequent among young population. Among al persons with FMF, 50-60% are younger
than 10 years, 80-95% are younger than 20 years, and 5 10% are older than 20 years (1, 2).
FMF manifestation is rare in persons older than 40 years (1, 2, 3, 9). The disease occurs more
frequently among males and according to different studies the male-female ratio ranges 1.5

2.0:1.0 (2, 3, 10).

The typica feature of FMF is the attack (paroxysm), the classic onset of which occurs
without warning, although some patients may be able to detect premonitory symptoms (1, 2,
3). Disease attacks usualy last 48 96 hours. The most common clinical features are the
following: fever, peritoneal, pleural, pericardial, synovial symptoms and dermatologic
manifestations (1, 2, 3, 11). During the attack temperature rises rapidly to 38-40°C.
Temperature increases may occur before any other manifestations (3). Almost al patients
with FMF experience abdominal episodes (2). Patients devel op severe abdominal pain that
may progress to peritonitis, resembling a surgical abdomen. Patients frequently have
symptoms similar to appendicitis or cholecystitis, and they frequently have appendectomies
and cholecystectomies because the abdominal episodes of FMF are not recognized properly
(2). The frequency of pleural and pericardial attacks varies among different ethnic groups,
25-80% of patients reporting pleuritic episodes (1, 2, 3, 5, 7). The rate of synovia symptoms
varies from 25-75% in reported studies (2, 3, 5). The episodes may resemble gout in their
acute onset and intensity. Knees, ankles, and wrists are the joints most commonly affected.
The joints are normal between attacks, and permanert damage usually does not occur.

Arthritic symptoms tend to last several days longer than abdominal symptoms (1, 2).



One of the main steps in the FMF investigations was the discovery of the gene MEFV
(MEditerranean FeVer) in 1997 (The International FMF Consortium., 1997; The French FMF
Consortium., 1997), which confirm the genetic nature of the disease (2). The disease is
caused by mutations in the MEFV gene, which is located on the short arm of chromosome 16
and coding the protein "pyrin” (2, 12). Nowadays no less than 29 mutations of the MEFV
gene arereveaed (13, 14). According to the Center of Medical Genetics for Armenians the
most common MEFV mutations, namely, M694V, V726A, M680I, E148Q, F479L, R761H,
M694l, are revealed in 98% of FMF patients (13). Overal carrier rate for FMF mutationsis
extremely high in healthy Armenian population, calculated at 0.21, or 1.5 (13).

Renal amyloidosis

Late diagnosis, misinterpretation of the FMF symptoms and inadequate treatment
usually lead to complication such as renal amyloidosis, which determines the disease

prognosis (1, 2, 3).

Amyloidosisis a group of diseases, which are characterized by the deposition of an
abnormal fibrous protein — amyloid protein — in the extracellular spaces of different tissues
and or gans. There are many diseases, which cause the amyloidosis. Some of them are
systematic, where amyloid is deposited in many organs; the others are localized amyloidosis,
where the amyloid protein is deposited in a single organ. The amyloid protein is dways
derived from a normal protein precursor, which may be a serum protein, atissue protein, a

hormone or an enzyme inhibitor (14).

The amyloidosis of FMF is chemically composed of AA protein. The AA protein
derives from the serum amyloid protein— SAA, anapo lipoprotein attached to HDL (14). The
SAA protein isanormal serum protein. It is an acute phase protein whose plasma level may
be rising following inflammation, tissue injury, pregnancy and so on (14). So the FMF~

connected amyloidosisis the AA type, the same chemical type of reactive amyloidosis that



accompanies chronic infections such as tuberculosis and bronchielclasis, chronic
inflammations such as rheumatoid arthritis and Crohn’s disease, and certain malignant tumors
(hypernephroma) and Hodgkin’ s disease. Amyloidosis in FMF patients, although of the AA

type, has three features not observed in reactive amyloidosis associated with other disease:

a) Itisvery frequent in untreated FMF patients and occurs in over 90% of FMF patients
of North African Jewish origin (15).

b) It appears at an early age; 90% of patients who died from amyloidosis were under 40
and 6% were under 10 (15).

¢) Some FMF patients can present with renal amyloidosisin early childhood with no
previous symptomatic FMF attacks. They are classified as having phenotype || FMF
(14,15).

The clinical syndrome in FMF- associated renal amyloidosis, asin amost all cases of AA
amyloidosis, is nephropathy, starting with proteinuria through nephrotic syndrome to renal
failure (1). In majority of cases of AA amyloidosis, the renal failure develops after several
years of progressive nephropathy. Patients should be treated by chronic dialysis and rend
transplantation when they reach end stage renal disease (1, 14).

Heller et al. proposed that FMF and amyloidosis were two independent phenotypic
expressions of the same gene. Blum et al. classified two phenotypes of the disease. In
phenotype |, clinical attacks precede amyloidosis, and in phenotype |1, amyloidosis is the
initial or sole manifestation of the disease (9). According to the different studies two possible
theories of amyloidosis development during FMF are suggested (14, 16):

1. Amyloidosis as aresult of recurrent attacks.
In FMF, the recurrent inflammatory attacks are accompanied by extremely high

concentrations of serum amyloid protein A (SAA), an acute-phase protein. During many



years of active disease the SAA fibers change their physical properties, which lead to
amyloid deposition in various organs, mostly in kidney.
2. Genetic explanation for amyloidosis.

The presence of family history of amyloidosis has been defined as the most important
risk factor in the development of amyloidosis. The researchers suggest that additional genetic
factors may be operative in the development of amyloidosis (17).

AA amyloidosis may appear in FMF patients who do not suffer from febrile
inflammatory attacks (phenotype I1). The course of FMF is also possible without renal
amyloidosis development (9, 14).

Renal amyloidosis, causing renal failure, is a frequent acurrence in patients with
FMF. The prevalence of amyloidosis varied according to the geographic situation: 0% in
Cdlifornia (Schwabe and a), 6% in Lebanon (Armenian et a) and 24% in Armenia
(Ayvazianand d) (6, 15).

Armenian HK emphasized the importance of an “enrollment bias’” (differencesin
referral pattern, in case selection, and in the sources of data) in accounting for significant
variation in the frequency of different clinical manifestations in published series of FMF-
associated amyloidosis (6).

According to the several studies the risk factors for amyloidosis can be summarized as
early onset of the disease, male gender, frequent attacks, protracted synovitis, homozygote
mutation of M694V gene (17, 18, 19, 20). The other studies have defined the family history
of amyloidosis as the most important risk factor for amyloidosis development (17).

FMF and FMF-associated amyloidosis treatment

Since the 1950s, a number of different drugs have been prescribed for the treatment
and/or prevention of attacks and amyloidosis. There were different antibiotics, hormones,

corticosteroids, analgesics, vitamins among them (1). Colchicine has been the preferred



treatment for FMF since 1972 (15, 21). It is effective in suppressing the attacks and
preventing the development of amyloidosis (21-25). Currently colchicine is the treatment of
choice for FMF. Independent randomized placebo-controlled trials demonstrate colchicine’s
effectiveness on preventing FMF attacks (22, 23). Researchers not only reported benefit from
colchicine in reducing painful attacksin FMF, but also in improving proteinuriaand in

preventing chronic renal failure in patients with amyloid nephropathy of FMF (16, 21).

The prognosis of AA amyloidosis in FMF is determined by the extent of amyloid at
the time of diagnosis and treatment initiation and the effectiveness with which production of

SAA can be suppressed by colchicine therapy (16, 26).

Asresearchers revealed, the early detection of the disease is very effective for the
prevention of the amyloidosis development (7, 17, 16, 18, 26). Early diagnosis of FMF and
daily use of £2 milligrams of colchicine diminish the frequency of attacks and can prevent
the development of amyloidosis (7, 16, 26). So early diagnosis and adequate treatment (dose

and duration) can reduce the risk of FMF-associated amyloidosis.

Most of the colchicine's side effects encountered in daily clinical practice are of
gastrointestinal origin: nausea, vomiting, abdomina cramps and diarrhea that may improve
with lactose-free diet. The other side effects of colchicine are very rare. They are
hematol ogical side effects (leucopenia, thrombocytopenia and hemolytic anemia), colchicine-

induced myopathy, and colchicine-induced neuropathy (dyseesthesia) (27).

Objectives and Rationale for Study Design

The prevaence of FMF-associated amyloidosis in Armeniais 33.6% (2003); new
amyloidosis cases are registered with prevalence 26.8%+/+2.25% per year (28). In Armenia

more than half of hospitalized FMF patients with amyloidosis already have had chronic renal



failure (CRF). Among these patients, 60.6% aready have had the termina stage of CRF.
Renal failure as consequence of renal amyloidosis requires not only medical assistance, but
also financial resources for hemodialisis and renal transplantation, which is very rare in

Armenia

The incidence of FMF and FMF-associated amyloidosis in Armenia has remained
high, especially among untreated patients. There is no epidemiologic study in Armenia
connected with the evaluation of the effectiveness of colchicine therapy in preventing
amyloidosis among Armenian FMF patients. The dose and duration of the colchicine
treatment needed, the influence of the age at which treatment is initiated, and the
effectiveness of different colchicine therapy regimens remain unclear in Armenian FMF
patients. The current study was designed to examine the association between colchicine
exposure and FM Fassociated amyloidosisin Yerevan, Armenia. The research hypothesis
was that risk of having FMF-associated amyloidosis decreases with colchicine treatment in
adequate dose, with continuous/uninterrupted treatment, and with earlier age at initiation of

colchicine treatment.

The case-control study design is proposed to investigate the relationship between
dependent (outcome-amyloidosis) and independent variables (colchicine). The case-control
study enables to assess the colchicine therapy effectiveness under routine circumstances (real
life situation). Compared with experimental trials, case-control method provides estimate of
colchicine effect that is more realistic than in an experimentally selected environment. On the
other hand, casecontrol study design gives opportunity to study multiple exposures at the
same time (different durations, different schemes, and different doses of used colchicine). It
is expected that the results of the study will inform clinical practice on preventing and
slowing down development of the renal amyloidosis by using colchicine of adequate dose

and at appropriate age.



Subjects and Methods
Research question and study design

The research question was to determine whether there was an association between
using colchicine, its adequate dosage (1.2 — 1.8 mg/day), its duration, mode of colchicine use
and age at initiation of colchicine treatment, and the risk of developing amyloidosis in FMF
patients in Yerevan, Armenia. The study was designed as case-control study with two
controls for each case. The target population was Armenian patients with FMF. The FMF
patients with already developed amyloidosis and FMF patients without amyloidosis were
served as cases and as controls, respectively. Verification of the FMF diagnosis by genetic
test isavailable in Armenia only by services provided by Center of Medical Genetics (CMG).
The study participants were selected from the database available in the CMG. FMF patients
included in the register are followedup by the family physician and rheumatologist at the
CMG. The patients with suspicion on FMF are referred to the CMG from other health care
facilities for the confirmation of the diagnosis by genetic analysis. The patients willing to be
followed by the CMG's physicians are registered in the center for regular examination and
medical observation. FMF patients medical record contains patients contact information,
results of genetic test, results of laboratory analyses and information regarding treatment of
the patients. The study participants were selected after the review of the medical records in
CMG. Approximately eight hundred FMF patients medical records were awilable in the
CMG. Based on the inclusion/exclusion criteria 198 participants were selected. FMF patients
who developed amyloidosis within last 2 years (08/2003-08/2005) were included in the study
(42 participants). From the remaining 156 FMF patients without amyloidosis, controls were
selected using random number generator (RANDI command of calculator). Incident cases of
amyloidosis are needed in order to address research question properly. CMG was the best

source of selecting study participants, since the patients are accurately followed-up and the



first stage of amyloidosis is possible to detect. Generally, the diagnosis of amyloidosis is
confirmed by renal, rectal or gingival biopsy. Since the biopsy is very rarely performed in
Armenia, amyloidosis cases were selected by the protein presence in at least two sequent
urine analyses, without leukocituria. After contacting with patients they were asked to come

to CMG in order to performface-to-face interview in the CMG.

Controls and cases were selected fran the same health care facility in order to
have a comparison group (controls) that has similar “opportunity for exposure” to colchicine

as the cases.

Study population

All patients, who were genetically diagnosed with FMF from 2000 to 2005 year and

werefollowed-up in the Center of Medical Genetics and are residents of Y erevan.

Definition of cases

FMF patients with amyloidosis developed during the period from 08/2003 to 08/2005.

Definition of controls

FMF patients without amyloidosis.

Exclusion criteria

FMF patients from marzes, not Armenian residents of Y erevan, patients with

incomplete medical records and without contact information were excluded from the study.

Main Variables

The presence of amyloidosis was considered as outcome (dependant) variable of the
study. Main exposure variables included current colchicine use at the time of observation,
colchicine use in adequate dose/duration, age at initiation of treatment, and mode of

colchicine use. Summary of the study exposure variables and their measurement scales are



presented in the Table 1. The information regarding colchicine exposure was recalled from
guestionnaires and was confirmed by patients medical records. Current colchicine users at
the time of observation were compared with former and never cdchicine users. Adequate
colchicine use was defined as using colchicine at dose 1.2 — 1.8 mg &t least one year (7). For
defining adequate colchicine users the index (reference) date for controls was chosen as
08/2004, since the period of amyloidosis debut was 08/2003-08/2005. So, the exposure to
colchicine was compared before the date of amyloidosis debut and before the reference date,
for cases and controls respectively. Adequate colchicine users were compared with nor
adequate colchicine users (colchicine users at dose 0.6 — 1.0mg and colchicine users at dose
12 -1.8 mg less than 1 year). Study participants were classified on mode of colchicine use as
permanent users and colchicine users with interruption.

Table 1. Dependent and Exposure Variables by type and measurement scale

Variable type/name Type M easure

Outcome (dependant) Binary Measured as

Case datus 1 (cases) or
0 (contral) group

I ndependent Binary Measured as 1 (Yes) or O (No)

1. Current colchicine users

2. Colchicine users in adequate | Binary Measured as 1 (Yes) or O (No)

dose/duration

3. Age a initiation of | Continuous Measured as numbers

colchicine treatment corresponding to the age of the
colchicine treatment initiation

4. Mode of Colchicine use Binary Mesasured as

among current users 1 (Permanent users) or

0 (Userswith interruption)

The other independent variables included demographic, clinical and genetic
characteristics of FMF patients (See Appendix 1). Demographic characteristics included
study participants age and gender. Clinical characteristics included age at onset of FMF, age
at FMF diagnosis, presence of the frequent attacks, presence of the abdominal and chest pain,

and presence of the arthritis. The genetic characteristics involved family history of FMF,
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family history of amyloidosis, specific mutations of the MEFV gene. The information
regarding these characteristics was recalled from the questionnaires.

Demographical, clinical and genetic characteristics of FMF patients were collected in
order to examine for potential confounders. In the original study on cloning of MEFV, the
investigators noted that patients bearing the M694V mutation experienced a more severe
disease and a higher rate of amyloidosis, compared with those carrying V726A (2). More
recent studies canfirmed the observation that patients homozygous for M694V mutations
present with early onset of FMF, experience more joint involvement and frequent attacks,
need a higher dose of colchicine to control their attacks and are more prone to develop

amyloidosis (17-20).

Ethical Considerations

The FMF patients were informed of the am and purpose, methods, anticipated
benefits of the study by oral consent form (See Appendix 2 3. Anonymous and voluntary
character of participation was explained to all participants. Only the study investigator had
access to the information provided by participants. No persona identification information
was collected. The study was approved by the Institutional Review Board/Committee on
Human Research (IRB) of the American University of Armenia. Permission for the
implementation of the study was received from the head of Center of Medical Genetics

Sarkissian T.F.

Sample size

Taking into account the values of odds ratios from the previous cohort studies (16,
21), the proportion of Armenian FMF patients with amyloidosis who uses colchicine at |east
for one year (p = 0.48), and power equa to 0.8, the number of cases and controls were

caculated. The following formula was used for sample size caculations (calculations by

1



STATA for different vaues are presented in the Appendix 4). It was decided to include 2
controls for each case in order to increase power. Since 42 cases were available, it was

decided to include as much FMF patients with amyloidosis as possible.

{Zl-alz'\lzpz(l' P2)+Z1-b\/Pl(1' P1)+P2(1' Pz)j2

n=
(R-R)

___(oRR,
oRR iR

P, = proportion exposed in cases

P, = proportion exposed in controls

Data Collection. Description of the instrument

Interviewer administered questionnaire was used for collecting data regarding
colchicine exposure among cases and controls (See Appendix 5, 6). The data collection was
performed in August, 2005. The study instrument was created on the basis of the
questionnaire for proposal “Determination of Atack Precipitating Factors for familial
Mediterranean fever” (Y elena Amirkhanyan, Master of Public Health Thesis Project). The
guestionnaire consists of demographic questions, questions on the disease history, therapy
guestions. Demographic questions included such characteristic of the participants as sex, age,
information about relatives suffered from FMF and/or renal amyloidosis. Disease history part
contained questions connected with the disease specific characteristics and the features of the
disease course (the onset of the attacks, their duration and frequency, the clinical form of the
attacks, the involvement of the joints, specific mutations of MEFV gene). All questionnaire
items regarding therapy were developed by the investigator. This part included questions
regarding colchicine treatment: age at initiation, dose, duration, and skipping patterns. The

questionnaire was pre-tested among 4 FMF patients and some changes were made in wording



to avoid misunderstanding. Both phone (15 interviews) and face-to-face (84 interviews)

interviews were used for data collection.

Data Analysis

Information from cases and controls was entered into SPSS 11 data screen. Logistic
regression was performed using STATA 7. Statistical analysis included descriptive statistics
(frequency tables) and simple and multiple logistic regression. All statistical tests were two
sided. The differences between patients with and without amyloidosis were evaluated with
chi-squared analysis, calculation of odds ratios (OR) with 95% confidence intervals (Cl), or
the t-test, as appropriate. An unconditional multivariate logistic regression analysis was
performed to control for confounding by age, gender, onset, family history of amyloidosis,

specific mutations of MEFV gene, where appropriate.

Results

The data were collected on 33 cases and 66 controls. Non-response rate (refusal rate)
was 6% among cases (2 out of 35 patients refused to participate), and 6% among controls (4
out of 70 patients refused to participate).

Demographical, clinical and genetic characteristics of the FMF patients with and

without amyloidosis are summarized in Table 2.
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Table 2. Distribution of Demographical, Clinical and Genetic Characteristics by

Case-Control Status

Variable Cases. Controls. p-value | OR 95% ClI
FMF patients | FMF patients
with without
amyloidosis | amyloidosis
(n=33) (n=66)
Demographical
Gender, N (%)
Male 21(63.6%) | 28(42.4%)
Female 12(36.4%) | 38(57.6%) 0.047 * 1.05 1.01-1.09
Age
(years;, mean ++ SD) 339+/-131 | 28.1+/-10.0 0.017*
Clinical
Age a onset of FMF
(years, mean +/- SD) 108+/-8.4 | 11.8+/-9.6 0.612
Age a diagnosis of FMF
(years, mean +/- SD) 294 +/-13.7 | 259 +-9.2 0.126
Time between disease
onset and diagnosis
(years; mean +/ SD) 18.6 +/- 12.2 | 140+/-9.5 0.044*
Time between disease
onset and amyloidosis
debut (for cases) and
observation time (for
contrals)
[Disease duration]
(years; mean +- SD) 221+4/-13.0 | 163 +/-9.3 0.012*
Frequent attacks (more
than 10 per year), N (%) | 26 (78.8%) | 44 (67.7%) 0.254 177 0.66-4.74
Arthritis, N (%) 26 (78.8%) 40 (61.5%) 0.090 2.32 0.88-6.14
Abdominal pain, N (%) 31(93.9%) 56 (87.5%) 0.333 221 0.44-11.08
Chest pain, N (%) 23 (69.7%) 48 (75.0%) 0.577 0.77 0.30-1.95
Genetic
Family history of FMF
sigter / brother 5 (15.2%) 13 (20.9%) 0.493 0.67 0.22-2.09
other relative 13 (39.4%) 29 (44.6%) 0.622 0.81 0.34-1.89
Family history of
amyloidosis 12(39.4%) | 12(18.8%) 0.031* 2.82 1.10-7.20
Mutation of MEFV gene:
M694V, N (%) 28(84.85%) | 43(70.49%) 0.129 234 0.78-7.04
No M694V mutetion 5 (15.15%) | 18(29.51%) 1.002
1 M694V mutation 15 (45.45%) | 34 (55.74%) 0.435 1.59 0.50-5.08
2 M694V _mutations 13(39.39%) | 9 (14.75%) 0.013* 5.20 5.20-19.18

! Statistical ly significant variables (p-value < 0.05)

%Reference group

14



Variable Cases: Controls. p-value | OR 95% CI
FMF patients | FMF patients
with without
amyloidosis | amyloidosis
(n=33) (n=66)
V726A, N (%) 9 (27.3%) 29 (47.5%) 0.059 0.42 0.17-1.03
No V726A mutation 24 (72.73%) | 32(52.46%) *
1 V726A mutation 9 (27.27%) 27 (44.26%)
2 V726A mutations 0 2 (3.28%)
M680I, N (%) 11 (33.3%) 22 (36.1%) 0.791 0.89 0.36-2.16
No M680I mutation 22 (66.7%) 39 (63.9%) *
1 M680l mutation 10 (30.3%) 20(32.8)
2 M680I mutations 1 (3.0%) 2 (3.3%)
FA79L,N (%) 0 3 (4.9%) *
M6941 , N (%) 0 1 (1.6%) *
R761H , N (%) 3 (9.1%) 7 (11.5%) 0.721 0.77 0.19-321

* For these variables the data were insufficient to obtain interpretable results

Cases and controls differed significantly with respect to sex and age. Among cases the

males dominated compared with controls (OR=1.05; 95% CI 1.01-1.09). Mean age of cases

was higher in contrast to that of controls (33.9 +/- 13.1 years and 28.1 +/- 10.0 years,

respectively).

The mean age at onset of FMF attacks in patient with amyloidosis was 10.8 +/- 84

years, while it was 11.8 +/- 9.6 years in patients without amyloidosis. Those with amyloidosis
were younger at the time of disease onset, however not significantly (p-value > 0.05). There
was no significant difference in age at the time FMF was diagnosed among cases and

controls, which were 29.4 +/- 13.7 years and 25.9 +/- 9.2 years, respectively.

The period between disease onset and diagnosis was longer in patients with
amyloidosis than in other FMF patients, which were 18.61 +/- 12.22 years and 14.03 +/+ 9.52
years, respectively. The FMF patients with amyloidosis were diagnosed later compared with
those without amyloidosis (p-value < 0.05). The mean duration of the disease in cases was
22.12 +/- 13.01, while it was 16.30 ++ 9.30 in controls. The duration of the disease was
significantly longer among cases compared with controls (pvalue < 0.05). The study

participants a so were compared in terms of disease different characteristics and the MEFV
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gene mutations. The statistically significant association was found with the family history of

amyloidosis and the risk of developing amyloidosis (OR=2.82; 95% CI 1.10-7.20).

According to the revealed results presence of two M694V mutations in the MEFV gene

versus no MB94V mutation increases the risk of amyloidosis (OR=5.2; 95% Cl 1.41-19.18).

The distribution of cases and controls regarding colchicine exposure (current users,

age at initiation of colchicine treatment, total time of colchicine used, users with interruption)

were summarized in the Table 3.

Table 3. Unadjusted Odds Ratios and 95% Confidence I ntervals for Colchicine Exposure

Variable Cases: Contrals: p-value | OR 95 % CI
FMF patients | FMF patients
with without
amyloidosis | amyloidosis
(n=33) (n=66)
Colchicine exposure, N (%)
Ever/never usars 7(21.2%) | 7(106%) |0153 | 044 |0.14-138
Colchicine usersin adequate
dose/duration (1.2-1.8 mg/
day at least 12 months),
N (%)
13 (48.2%) | 44 (73.3%)
Adequate users 14 (51.8%) |16 (26.7%) |0022' |034 |013087
Non-adequate users
Age at initiation of colchicine
treatment
(years, mean +- SD) 32.0+/-13.0 | 27.2+/-9.9 0.049* 1.04 1.00-1.8
Duration of colchicine used
from starting date to
amyloidosis debut (cases) and
to index date (controls)
(months, mean +~ SD) 25.9 +/- 18.7 | 21.9 +/- 20.5 | 0.562
M ode of Colchicine use among
currentusers
Permanent users 12 (44.4%) | 45 (75.0%)
Userswith interruption 15 (55.6%) | 15(25.0%) | 0.006* 0.27 0.10-0.70
Duration of interruption (among
users with interruption)
up to 3 months 0 9 (60.00%) *
from 3 to 6 months 8 (53.33%) | 4 (26.67%)
from 6 to 9 months 4(26.67%) | 1(6.67%)
from 9 to 12 months 3(20.00%) | 1(6.67%)

! Statistically significant variables (p-value < 0.05)
* For these variables the data were insufficient to obtain interpretable results
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The results have shown that 78.8 % of al cases and 89.4 % of al controls used
colchicine at the time of observation at different dose (0.6 — 1.8 mg dose). Only 9.1% of
controls mentioned that they have never used colchicine in contrast to 18.2% of cases. The
risk of developing FMFassociated amyloidosisis lower in case of adequate colchicine users
versus nortadequate users (OR=0.34; 95% CI 0.13-0.87). Mean age of initiation of
colchicine treatment was 27.2 +- 9.9 for controls compared with 32.0 +/ 13.0 for cases. The
risk of developing FMF-associated amyloidosis decreaseswith earlier age at initiation of
colchicine treatment (pvaue < 0.05). The risk of developing FMF-associated amyloidosisis
lower in case of permanent colchicine users versus colchicine users with interruption
(OR=0.27; 95% CI 0.10-0.70).

Accordingto the results of the study there was no statistically significant effect of
using colchicine currently and total time of colchicine used on the developing FMF-
associated amyloidosis. However, the colchicine current use demonstrated the protective
effect on developing amyloidosis.

The data were insufficient to obtain interpretable result from ssimple logistic
regression for duration of interruption while using colchicine.

The effects of each colchicine exposure variables on risk of developing amyloidosis
were adjusted for different confounding variables (age, gender, disease onset, where
appropriate) (Model 1). The genetics characteristics of the disease (family history of
amyloidosis, M694V mutation) were also put into the model (Moddl 2). Log Likelihood
Ratio test was performed in order to determine if adding genetics improve fit of the model for
the data comparing Models 1 and 2. Possible interactions between different factors were
examined and no significant interactions were found. The characteristics of different models

were summarized in the Table 4.
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Table 4. Results of Logistic Regression Models of Colchicine Exposure-l ncident

Amyloidosis Association

Exposure CrudeModel, | Adjusted Model 1 | Adjusted Model 2 L og
Variables OR; 95% CI OR; 95% CI OR; 95% CI likelihood
test
(Model 2
compar ed
toModel 1)
Colchicine Chi“=12.37
exposure p = 0.0021
Current users | 0.44 (0.14-1.38) | 0.27 (0.08-095)" | 0.20 (0.05-0.86) ™"
Ever/never users | 1.00 1.00 1.00
Colchicine users Chi°=8.44
in adegquate p = 0.0148
dose/duration
(1.2-1.8mg/ day
at least 12
months)
Adequate users | 0.34 (0.13-0.87) | 0.33(0.12-093) " | 0.45(0.15-1.33) ™"
Non-adequate 1.00 1.00 1.00
users
Age at initiation Chi°= 15.27
of Colchicine p = 0.0005
treatment 1.04 (1.00-1.08) | 1.06 (1.01-1.11)* 1.05 (0.99-1.10) *
Mode of Chi*= 9.56
Colchicine use p = 0.0084

among current
users

Permanent users
Userswith
interruption

0.27 (0.10-0.70)
1.00

0.29 (0.10-082) '
1.00

0.14 (0.04-053) ™
1.00

TAdjusted for age and gender

™ Adjusted for age, gender, family history of amyloidosis and M694V
* Adjusted for onset of the FMF and gender

*# Adjusted for onset of the FMF, gender, family history of amyloidosis and M694V
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The risk o developing amyloidosis anong FMF patients is lower in case of current
colchicine users versus non-current (ever/never colchicine users) colchicine users controlling
for age and gender (OR = 0.27; 95% CI 0.08 - 0.95). According to the results of likelihood
ratio test, the best fitting (parsimonious) model for current colchicine usersis model 2. Based
on the result of the model, risk of developing FMF-associated amyloidosis is lower in case of
current colchicine users versus noncurrent colchicine users cantrolling for age, gender and
genetic factors (family history of amyloidosis and M694V gene) (OR = 0.20; 95% CI 0.05 -
0.86).

Risk of developing FMF-associated amyloidosis is 67% (20.33) lower in case of adequate
colchicine users versus non-adequate colc hicine users after controlling for age and gender
(OR=0.33; 95% CI 0.12-0.93). Controlling for gender and onset of the FMF, the risk of
developing FMF-associated amyloidosis is higher in case of older age at initiation of
colchicine treatment versus earlier age at initiation of colchicine treatment. Risk of
developing FMF-associated amyloidosis is 6% higher in case of one year later start of
colchicine use after controlling for gender and onset of FMF attacks.

There is a protective effect of permanent versus interrupted use of Colchicine on risk of
amyloidosis, after controlling for age and gender (OR = 0.29; 95% CI 0.10-0.82). The
protective effect was strengthening after controlling for age, gender, family history of

amyloidosis and M694V mutation (OR = 0. 14; 95% CI 0.04 - 0.53).

Discussion and Recommendations

The current study aim was to evaluate the effectiveness of colchicine therapy (age at
initiation, use in adequate dose, its duration, and skipping pattern) in preventing amyloidosis
in Armenian FMF patients. The main findings demonstrated by the study were statistically
significant associations (protective effect) between colchicine exposure and the risk of

developing FMF-associated amyloidosis. According to the results of the study the important
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points were that adequate use and uninterrupted use of colchicine as well as earlier age at
initiation of treatment were protective of amyloidosis development in FMF patients. They
remain protective after controlling for age and gender. In fact for current useand
uninterrupted use they become even more protective after controlling more fully for the
confounders (age, gender, family history of amyloidosis, gene M694V).

The findings of the current study regarding an effectiveness of colchicine therapy
were consistent with previous reports from other studies that examined the relationship
between colchicine exposure and amyloidosis in FMF patients with other ethnicity. Previous
research illustrated the effectiveness of colchicine by the twa third reduction in gevalence of
amyloidosis in cohort study with 7-11 years of follow-up in Jewish FMF patients (16, 21).

Biological explanation of the effect of treatment on amyloidosis

In vitro colchicine has shown to inhibit the secretion of serum amyloid protein — SAA,
which is the precursor of amyloid A protein (14, 16). If the pathogenesis of amyloidosis
involved a simple progression of overproduction of SAA, which leads to the amyloid fibrils
formation, the effectiveness of colchicine could be understood. However, daher researchers
stated that amyloidosis of FMF is genetically determined (17). The current study shows the
strong association between family history of amyloidosis and the risk of developing FMF-
associated amyloidosis (OR=2.82; 95% CIl 1.10 - 7.20). Colchicine provides protection for
developing amyloidosis not only in patients whose attacks relieved by the colchicine, but also
in those whose attacks not alleviated with drug (16). It seems that prevention of amyloidosis
by colchicine cannot be fully explained by suppression of the attacks or suppression of
secretion amyloid precursor. However, cohort studiesfollowing the preliminary observations
confirmed that the drug was not only effective in preventing the attacks but also secondary
amyloidosis (16, 21). A quarter of century later, colchicine is still the only available

treatment.
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The current study had several limitations. One of the limitations was the small sample
size of the current study. The results of logistic regression were not interpretable for some
variables, which could be explained with small number of observations. It might be
recommended to increase the sample size in a future study. One of the acceptable ways of
increasing the sample size and getting more genaralisable results is to recruit FMF patients
from other health care facilities, including from marzes.

Another possible problem is connected with recall bias, which is typical for case-
control studies. However, the information regarding colchicine exposure (age at initiation,
dose, duration) was confirmed by the patients medical records.

The other potential problem with study could be the misclassification bias by disease
status. Persistent proteinuria (at least in two sequent urine analysis with the absence of
leukocyturia) was considered to indicate amyloidosis and possibility that this led to
overdiagnosis of amyloidosis should be considered. Assumption that all cases of proteinuria
will be due to amyloidosis, may lead to the misclassification bias, since the possible controls
may be classified wrongly as cases. The mean age of the selected FM F-associated
amyloidosis cases was 33.9 +/ 13.1. In populations of young patients, persistent proteinuria
has proved to be the best indication of renal amyloidosis (1, 16).

The problem with study instrument was that reliability and validity of the instrument
were not determined. The other potential source of bias might be different methods of
interviews: majority of the interviews were conducted face-to-face and several interviews by
phone.

The cost of the genetic test for verification of the FMF diagnosisis about 40 US
dollars, which is expensive for general Armenian population. This could affect negatively the
generalizability of the study results, since the FMF patients from CMG do not represent the

whole FMF patients in Armenia. The other concern regarding generalizability of the study
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was the inclusion in the current study only FMF patients from Y erevan. Thus the

generalizability of the study was limited.

Response rate of the current study was 94%. The non-response bias was not an issue
since the reasons for refusal unrelated to exposure status. The main reasons for refusal to
participate include patients unwilling to complete the interview and to speak about their

disease.

The study demonstrated evidence that colchicine treatment is effective in preventing
amyloidosisin FMF patients. Earlier start of initiation of colchicine treatment by FMF
patients needs to be emphasized by the physicians. Regular continuous lifelong therapy with
colchicine in adequate dose 1.2-1.8 mg per day has to be recommended to al FMF patientsin
order to prevent them from amyloidosis development.

Current study was the first epidemiological study in Armeniato show the
effectiveness of the colchicine treatment in preventing amyloidosis. One of the strengths of
the study is available information on genotypes (MEFV gene mutations) of FMF patients and
therefore ability to adjust for them.

The results of the study analysis demonstrated the need for further and comprehensive
investigations for evaluation of the effectiveness of colchicine therapy in preventing FMF-
associated amyloidosis. For further research cohort study for the evaluation of the
effectiveness of colchicine therapy among Armenian FMF patients can be suggested. This
gives opportunity to measure exposure more precisaly, like person-years or months of use
and establish temporal relationship between exposure-col chicine and outcome-amyloidosis.
The other possible future research might be connected with evaluation of the effectiveness of
colchicine among FMF patients without family history of amyloidosis; in this case the

differences between cases and controls give the pure effect of therapy on amyloidosis.
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Another interesting research might be related to study FMF patients who had not
develop amyloidosis by for example, the age of 40. Assessment and evaluation of their
disease characteristics, specific mutations of MEFV gene and colchicine effects will helpin
understanding the amyloidosis development patterns in FMF patients.

It is recommended to increase sample size in a future study. Inclusion of patients from
marzes will improve the generalizability of the study.

The results of current study and future comprehensive research will help to decrease
the morbidity and mortality of FMF-associated amyloidosis and improve FMF patients

quality of life.
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APPENDIX 1. Research Variablesby Name and M easurement Scale

Variable type/name Type Measure

I ndependent variables Continuous Measured as numbers

Age corresponding to patients' age

Gender Binary Measured as 1 (Mal€) or
0 (Female)

Age at onset Continuous Measured as numbers
corresponding to age at FMF onset

Age at diagnosis Continuous Measured as numbers
corresponding to age at FMF
diagnosis

Number of patients with | Binary Measured as 1 (Yes) or O (No)

frequent attacks (more than 10

per year)

Number of patients with | Binary Mesasured as 1 (Yes) or O (No)

arthritis

Number of patients with chest | Binary Measured as 1 (Yes) or O (No)

pan

Number of patients with Binary Measured as 1 (Yes) or 0 (No)

abdominal pain

Family history of FMF Binary Measured as 1 (Yes) or 0 (No)

Sster / brother
other relative

Family history of amyloidosis | Binary Mesasured as 1 (Yes) or O (No)

Mutations of MEFV gene Binary Measured as 1 (Yes) or 0 (No)

M6V

V726A

M680I

F479L

E148Q

R761H

M694l

I ndependent exposure

variables

Current colchicine users Binary Measured as 1 (Yes) or 0 (No)

Colchicine usersin adequate | Binary

dose/duration Measured as 1 (Yes) or 0 (No)

Age at initiation of colchicine | Continuous Measured as numbers

treatment corresponding to the age of the
colchicine treatment initiation

Mode of Colchicine use Binary Measured as

among current users 1 (Permanent users) or
0 (Users with interruption)

Duration of interruption Ordinal Measured as

(among userswith
interruption)

1 (up to 3 months)

2 (from 3 to 6 months)
3 (from 6 to 9 months)
4 (from 9 to 12 months)




APPENDI X 2. English Version of Study Consent Form

American University of Armenia
College of Health Sciences
Master of Public Health Program
CONSENT FORM

Title of Research Project
Evaluation of the effectiveness of colchicine therapy in preventing renal amyloidosisin
patients with Familial Mediterranean Fever in Y erevan, Armenia. Case-control study.

Explanation of Resear ch Project

The Public Health department of AUA is conducting a study regarding Familial
Mediterranean Fever. The purpose of the study is to obtain the information about the
effectiveness of colchicine therapy in preventing renal amyloidosis in patients with FMF.

Y ou have been chosen to participate in the study, because you have Familial Mediterranean
Fever. We appreciate your participation in this study and your responses are highly valuable
for us

Procedures

Y our name was obtained from the records maintained by the Center of Medical Genetics. All
that is required of you is the one time completion of a questionnaire. The time required for
the completion of the questionnaire is approximately 1520 minutes

Risks/Discomforts

This study involves no risk for participants.

Benefits

Y ou will not directly benefit from participation in this study. The information provided by
you may help to evaluate the effectiveness of the treatment in patients with FMF which could
benefit other FMF patients.

Confidentiality

Y our name, surname and telephone number will be kept confidential. A code number will be
assigned to the questionnaire. No individua can be identified from the information provided
in the questionnaire. Y our personal information will not appear in the report. Only combined
data will be reported. Y our responses will be accessible only in the Public Health department
in the American University of Armenia.

Voluntariness

It is your decision whether to participate in the study or not. You have the right to stop
providing information at any time you wish or skip any question you consider inappropriate.



Your refusal to participate in the study or your decision to withdraw from that at any time
will not influence your job or study.

Whom to contact

The name of the researcher is Maria Sevoyan, a second year student of Public Health
Department in American University of Armenia. You may ask her any question regarding the
study.

Y ou should ask the person in charge any questions you may have about this research. You
should ask him/her questions in the future if you do not understand something that is being
done. The researchers will tell you anything new they learn that they think will affect you.
The results of the study will be publicly available. The report will maintain in the Public
Health Reference Library in American University of Armenia.

If you want to talk to anyone about this research study you should call the person in charge of
the study: [Y elena Amirkhanian] at [phone number: (3741) 51 25 68 / e-mail:
yamirkh@auaam].

If you want to talk to anyone about the research study because you feel you have not been
treated fairly or think you have been hurt by joining the study you should contact the Public
Health Department, American University of Armenia at (3741) 51 2568.

Thank you very much for your participation.
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APPENDI X 3. Armenian Version of Study Consent Form

DBU3eT3Y% U»ii éIUBY P3USLE3i3Y
P3YA3(CY =26a0¢3a3NajAlI3Y ~ 3ACY
T nA3I3Y i »ﬁ3Y3UU3Y EanNasnt
p3U303(Y=3- (i

[ aEE(;ong AZULIY] aoAU:_3_Y . ~Y3N3'|'é6l‘J_A_ »ACT3UY»AC SUCEACTAKC TSYESH - »EU3Y
NSf640U" Of=Y40 pY 31740 &3hp»A3T3Y NCT=3Y140AIBUUNCTSYLY»fC UAT:

D»T3%amalAlBY p=63T1hatAlady A
D3U3é'|'3YQ 20>>nQ'I'U3Y D3U3Ee3n3YC D3Yn3UCY 2ea@g3a3Na0AU3Y Ti=-fal

NCT=3Y140AIBY i»A3p»iil3E: | A3 YA3T3TY ¢ - Y33k TAEECOCYC ¢ y» T CTaiAlaiYA
»ACT3UY»AC SUCEAC1A%C TBYE3h - »EU3Y N31046U" ©f"3YaiU pY3Tia0
837137 ACT=Y1aAISUpACTSY1YxiC UAT:

_ &0U AYWAT»E »0 UBeY3Torkal 1 TI13E N> r3%avaiAl3 YA, anaiN»1 1aiu NCT3Y2 »u
a3np»n3I3Y NCTi=3Y14a5AI3U:
D» W 3%ATAIAISYA O»n U3eY3'I'oaoAUa0YA B3 3nA»u3 ian ¢ O»A Ta0UGo

N=U=d:

AYAS63T30-

O»fi BY&GYA T»R0T»E ¢ ~ ARTST3Y 1T»Y»'I'CT3UC TrYTiavail &3Nasvisi uAB'I'3'I.3Y
n3ea0UY»n(;o P3U=303(YaAlI3Y 1»&uaiu, U3eY3Io(;o a3N3Y(;|aoU ¢ U§3UY U»T
3Y 3U a3' '3eE3Y»E '|'ﬁ3U31ﬁ|’3l N3no3A»nA(;I(; N3no>>nQY D3no3A»nAQIC

3k

1 T3Y-/2YN3AU3nacAlasy

D363 A»AACTA 4C &=3MasY=3TaiU N=fio»h, anayu I3na0 »Y 3YN3nU3na6AU3Y
A3 T3¢ 136Y3L O»i N3U3A:

p=NailA/G - &b v

_aou 3YU(;(;3 T3Y 0-40 B0 aY»Y3 N»T3%araiAl3YA O»ii UBEY3T oaoAUaoY(;o =
3UYa03U»Y3UYCI Onfi IaOUQO TABUSLATST T»0» TaiAIAGYY»AA Ta- Y»Y - YSNST»E
IaEEQoQY(; (,y»I'I_Q ia0AlasYA »n(;l3UY»n(; 3U(;Ea(;1a1/z(; T3YE3f - »EU3Y N=3106460°
ofi " 3Y45U pY3I |a0 a3np»n3I3Y NQ|3Y1aoAU3Up N(;|3Y1Y»n§: Ual

»ACTBUY»AC SUCEACIA%C %= - 2641UA A3AWASTSY G q?vlanU?uu NCF=V2¥niG
U4, 4RA 0- 860 Tp»AC ASAASTSY NCT=Y2a0A130p S ACTSV2Y»AC:
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TS0V CAAAY

D»T3%aabAlaiYA 43¢ A3N=3Y¢ail O»f SYOYST3Y T il3EY»0A, CYAACECY »Y 3YasY
3. BYAGYA, N»¢SEaESNBUSAA " N3E0»Y: @»it 3YAGYA ac - -ASYOT»E4D
N=no=3A»AACTAIU, N=3n03A»AACTCY TT»Eal ¢ N3U=d T3U Tat: O»ii 3YOA 4C 13140
anani»t N3no3A»nA(;I(; WilSEY»ic NcU=Y ins: T3a3Nai iC O»fi T40UCG
TASUSLATST pakan w»0»TaiAlaiYY»Ac - 30w YCasAlaiYA: ~akaf wilSEY»fiA
Y»Al3(36i»Ea0 »Y 3U+a+Ca TTISEY»AC O "ai : O»f TA0UCO TASUSAT3T patan
T»0» TaAIAYY»AATO - T3 - 4R T T»Y UC3(Y D3(3ET3YC 2U»ACTIBY D3USEE3A3YC
P3e3AST3T3Y 2640¢3a3NaAI3Y p3AYC Ta0UCO T»AcYST3Y i»fitasl adAlasY
137 3fi»ta0 YA3T3Tai:

T3U=31anacAlasy

DrWSHATAAIBYA Ol USEYST040AIA0YA ECATCY TSUST4A ¢: , 460 CRA=TAYU &Y»U
NAZA=3fT»Ea0 USeY3T oaoAUaoY(;o N» 1 3%aTaiAlI3Y 63YT 3o3l a3NQY aou T=na0 »u
NAZA=AT»E 3]y N3no»nQY AST3EE3Y»E400, 4RAYU T-TY»0 %- 3[40y (EVEINETETE

P»I3%aTaAIBYA UBEY3T0»E40 O»i SYNSUS03(YaiAlaiYA ad UC u36363T3Y

N»1""3YU 4C 43Y»Y=3 " 43 UC 04T 4C BYAS136Y= O»A SRE3T3YUC 13U 4ieU3Y 13!

AU N» T T3AYI»E

DI 3%AWA0C SYAYA @3ACS &74I3Y ¢, DI(SETSYC 2U»ACTISY D3USLE3ASYC
866=Y40: , &bt T=Aa0 »U CinY 6=V1 303| N=7i6 W3 Mo W =HaWAAIZY T»A=fl=t:

|»n3p»n|a0U ¢ > T3%aasAl3YA: _ &l I3nao »0 Y3 1CU»E YARY N» o3 - 3{aiU, »A»
GYa-afi p3vy 3YN3eT3Y3EQ ECYC O»fi N3USA: 43 T3¢E3Y3T14) 3Y0ATAST3EES3YC
O»fi paEan N3no»n(;Y IN3U'|'YC 3UY Yan é'|'3o3l T»0»TabAlasYY»hA, afiaya, Yis
T3AIC0AT, T3040 »Y 3%1»0a0A140Y 4Y»Y3E O»fi 3éa0caiAl3Y 1hi3:

©f»Y= 2UCRE3Y(SY (3741) 51 25 68
AeaiUY3eCAatAIBY W TISEY»iA ECY»EaD »Y NBE3YrEC N3&3ASTAAISYA ~ &3 ita0
»Y DI[BET3YC 2U»ACTIBY B3USLE3ASYC 840CTISYC 3YI3Y -AS13ASV4U:

PY3{i3iaf , Y3 1A3YU TA3-fii»Y USEY3-CTIT3Y 3Us=3 - fiaiu;
OA» O»fi TSAICUAT, O»fi N» 1 T3AT»E »Y 48 SALSAB0CAR»Y T3U | Y3e/|Cn3|an3Yu

U ET300E UBeY3Toxtal 36 N> r3%amasAl3YA, _ 400 13740 »U 1CUx»E D3(36T3YC
2U»ACTIBY 2U3te=3i3y fr1 (3t ie3Ese=l=0=3mar
(3741)5126 71.

OA» _ &0 NBUB03(Y »u UBEY3To»E 3(e N> r3hamatAl3YA, EY1i»U, 8Té»YU:

pYaRN3T3ta0AladY O»fA UBeY3ToaAI3Y N3U3i:



APPENDI X 4. Estimated sample sizefor two-sample comparison of proportions (not-

equal samplesizesnl/n2=0.5). STATA results

Test Ho Assumptions Estimated required sample
sizes

pL = p2, Where p; isthe OR=0.28 =37
proportion in cases and pis | apha= 0.05 (two-sided) =74
the proportion in controls power = 0.80

ratio (m/ rp = 0.5)

p. = 0.48

p=0.77
pL = p2, Where p; isthe OR=0.24 n=34
proportion in cases and ppis | apha= 0.05 (two-sided) n= 68
the proportion in controls power = 0.80

ratio (m/ rp = 0.5)

p. = 0.48

p=0.78
pL = 2, where pyisthe OR=0.3 m= 42
proportion in cases and pis | apha= 0.05 (two-sided) =84
the proportion in controls power = 0.80

ratio (m/ rp = 0.5)

p. = 0.48

p=0.75
pL = 2, where pyisthe OR=04 m= 64
proportion in cases and pis | apha= 0.05 (two-sided) =128
the proportion in controls power = 0.80

ratio (m/ rp = 0.5)

p. = 0.48

= 0.69
pL = 2, where pyisthe OR=0.35 n= 50
proportion in cases and pis | apha= 0.05 (two-sided) np= 100
the proportion in controls power = 0.80

ratio (m/ rp = 0.5)

p. = 0.48

p=0.73




APPENDI X 5. English Version of the Questionnaire

QUESTIONNAIRE

Evaluation of the Effectiveness of Colchicine Treatment in Preventing Renal
Amyloidosisin Patientswith Familial M editerranean fever in Yerevan, Armenia

ID Number*: /

* The coding for 1D Number

Digit 1 Disease D Number®

Digit 2-3-4 Respondent’ s number in the list

' The coding for Disease |D Number

o

Familial M editerranean Fever without renal amyloidosis

[

Familial Mediterranean Fever with renal amyloidosis

DEMOGRAPHIC QUESTIONS

1) Gender:
1. Mde
2. Femde

2 Year of birth: o (Yyyy) (age)

3 Areyou currently employed?
1. Employed

2. Unemployed

3. Student

4. Other




Do you have brother (s) or sister (s)?
1 Yes
2. No Goto QUESTION 6

Do/Does they/he/she suffer from the Familial Mediterrarean Fever?

1 Yes
2. No

3. Don't know

Doeg/did any of your other relatives aso suffer from the FMF?

1 Yes
2. No

3. Don't know

Doeg/did any of your relatives suffer/die from the kidney disease?

1 Yes
2. No

3. Don't know

(Space is provided for drawing the respondent’ s pedigree)
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QUESTIONSON DISEASE HISTORY

8 At what age did you have the first attack?

9 At what age was your disease “Familial Mediterranean Fever” first medically diagnosed?

10) Is your disease proved by genetic analysis?

1 Yes (Specify mutation)
2. No

3. Don't know

11) What type was your first attack?

Abdominal (acute pain in abdomen)
Pleuritis (acute pain in chest)
Synovitis (joint pain)

Skin manifestation (skin eruption)
Renal amyloidosis first (kidney affection)
Mixed (combination of symptoms)

N o g b~ wDd PP

Other(specify)

12) What kind of symptoms are added during the disease progression and when?

Abdomind pain

Chest pain

Joint pain

Skin manifestation/skin eruption

Renal amyloidosis

Mixed (combination of synptoms)

N o g b~ wDd PP

Other(specify)
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13) During first two-three years of the disease (before treatment with colchicine), how many
attacks do you have per year?
1. Lessthan 10 per year
2. 10 per year
3. More than 10 per year
4. Other (specify)

14) What is the mean duration of the attack?
1. Severa hours

1-2 day

3 days

More than 3 days

a b~ N

Other (specify)

15) Do you have arthritig/arthralgia (joint pain)?
1 Yes
2. No Goto QUESTION 18

16) During the joint attacks what symptoms are reveal ed?

1. Arthragia
2. Edema How many joints
3. Erythema How many joints

17) What kind of joint attacks do you have?
1. Acute (attacks last from 12 to 72 hours)
2. Subacute (Attacks last up to week)
3. Protracted (attacks last up to months)
4. Other (specify)

18) Do you receive any treatment?
1. No

2. Yes Goto QUESTION 32



19) What kind of treatmert do you receive?

1. Painkillers (like “Anal gin”, “Baralgin”)
Non-steroid anti-inflammatory drugs (like “Voltaren”, “ Aspirin”)
Steroid anti-inflammatory drugs (like “Prednizolon™)
Ora contraceptives
Colchicine
Other (specify)

o O A W N

20) Do you take Colchicine currently?
1 Yes Goto QUESTION 22, 24
2. No Goto QUESTION 21

21) Have you ever take Colchicine?

1 Yes Goto QUESTION 22
2. No Goto QUESTION 32
22) When did you start to use Colchicine? (at what age)

23) When did you stop to use Colchicine? (HELP. How many days, weeks, months, years
before?)

24) On average how often do you take/did you take Colchicine?

Only during/at the beginning of the attacks

Every day regardless the attacks

Every day and additional tablets during/at the beginning of the attacks
Not regular (specify)
Other (specify)

a ~ 0w NP

25) At what dose do you take/did you take Colchicine?




26) How many months do you take/did you take Colchicine?
(specify in months)

(If for different time different dose used)

Dose Duration (specify in months)
Dose Duration (specify in months)
Dose Duration (specify in months)
Dose Duration (specify in months)

27) During the period of Colchicine taking, is Colchicine taken permanently, or with
interruption?
1. Permanently Goto QUESTION 30
2. With interruption Goto QUESTION 29

28) On average, how many months do/did the interruption last? (HELP. How many days,

weeks, months, years?)

29) Does the treatment with Colchicine reduce the frequercy of attacks?

1 Yes Goto QUESTION 30
2. No Goto QUESTION 31
3. Other (specify)

30) During the treatment with Colchicine, on average, how many attacks do you have per
year?

No attacks Goto QUESTION 32

Lessthan 10 per year

10 per year

More than 10 per year

Do not know

Other (specify)

o g~ WD PP




31) During the treatment with Colchicine is the intensity of the attacks reduced?

1

2
3.
4

Yes
No
Do not know

Other (specify)

32) Have you ever been told that you have (proteinuria) protein in your urine (during the

attack free period)?

1 Yes

2. No Theinterview isfinished.
3. Do not know Theinterview isfinished.

33) At what age did you first have protein in your urine?

(specify age)

Theinterview isfinished.
Thank you for your cooperation.
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APPENDI X 6. Armenian Version of the Questionnaire

P2302A°CSALT
a3fp»i3T3Y NCi3Y14a5AI3Up NCT3YLY»fiC UAT »fCT3UY»AC 3UCEACTakC
%30 -30U3Y TAEECOCYAT TSYE3A - »EU3Y D»A3p»il3E N3h64iU

72572521020 p2025* |

*TSAASTUSY NSUSAC 13113 -G

ACi1 DCI=Y1AAIBY T3nwsi=1U3Y NSUSHAT
Ai»fi 2:3-4 | D3ii6140C N3U30A 64563TaiU

LPCIZYLAIAIBY T3ApsisTU3Y (=U=30A

A= T3Y NCT3YLa0AlalY S63Y06 »nGT SUY»NC SUCEACLANG 0

AR T3Y NCT3YLa0AlalY pSit=06=1 »iCI SUY»NC SUCEACLakal 1

Aadais_ 2182120 Ti1U2E0°5

1) éx»é
1. Z2[313Y
2. E-31I3Y

D) Owi WVUSYACA |
T30g T=ACUA
3) U»iil3{aiUe SRE3T14U 13U eaianiasU »u:
1. 2RE3T4U »U
2. a»U 3RE3T4U
3. eéaianail »U
4. =2[t

4)  gédlinf, »0uBIAY»A aY»2u:
1. =04
2. ad 200°g b3i6 6
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5) U3 (YASYL) T363840U »Y 3313V (CTi3Y140AI3 0

1. =4
2. ad
3. a-Cmu

6) O»fi 3%-ST3YY»ACO af "Co» 3k U»TA T3¢3440U . A3AiST3Y NCi3Y 14AISUp:
1 =l
2. ad
3. a-CmU

7) O»fi 3%-ST3YY»ACO &f 'Co» U»TA &YC/A0Y»0miE ; »ACTSUSICY NCT=3Y1a0AlasY
(U3N=0xE ¢ “SHAWCO”, »ACTSUSCY SET3N=3A4a50CH):

1. =la
2. &
3. a-¢mu

("3n3TatAlasYA YSE3T»e131 ¢ NCT3Y2G walU=T3¢A YT=3fintas N=0U=0)



p=280°8 DET=2U _a6A0=2U a2T@a6A020 1082 °50=2E
8) & T2ACUAIU 10 AY»6=T S¢3cCY YAASY

9) atfi W3iCuailU 363¢CY 3Y-3U Ork UAT SETaNaRI»0 '&3ipsi313Y NCTr3Y1raiAlasys

10) =2fir[at0 O»i NCT3Y1a5AlAYA NSETSTT3l ¢ 1 -»Y»WCTST3Y 3Y3CUC» - YaiAI=Uy:

1. =24 (YR»E UA5Ir36C3Y)
2. ai
3. a-CmU

11) £+YA WCAC (A 3€3¢CY Yaa3Y:
1. anai3Y=3ICY 63i»f (846R 6= 1»A aRair3IYe Rfic=Yail)
2. TAIUBT3YLIST3(CY 631»A (840 63 T»f TRATUST3YL2TC RAc3Yail)
3. Dar3(CY 63i»i (631»fi NaI»iC Riic3Yail)
4. @3RIC3ET3N=3140U/63Y3 147400
5. 2UCEaC1ay (»ACT3UY»AC SET3N3fail)
6. E36A (SETW3YRY»AC N3U3T645AISU)
7. =2 YR»u

12) BCI3YLAAIBY %3fi- S0U3Y AYA=6040U CYd 6CUATAUY»AINRBYY»ii ST»ES03Y ~ »ifiy:
1. arair3{y=(cy 6=3i»h

TAIUST3YLST3(CY 63i»i

Pa13(Cy 6=3i»i

@3RIC SEWSN3iaiU/63Y=3Tanaiu

2(JCEacran (»ACT3UY»AC SET3N=faiU)

E=3¢A (SET3YCRY»AC N3U3T6aiAI=Up)

2(E, YR»U

N o g &~ w D




13) BCI3YLAIAIBY ETHUYSTIY Riic3YAIU (S€3¢CY »Alai/»i»t T3AT3 AYAS6040U — UCYa»s
T&EECOCYC 0- 13- 4fil40UA) UCGCYaiU u31YC YAAS »U &Y»0»E U»T T3iiT3 AYAS6040U:
1. 10 UCi U»T T3ii= AYA=6045U
2. 10 U»T T3iii= AYA=0604iU
3. 10 3»EC U»T 1313 AYA36u4iU
4. a-Cr»U

5

=2(t

14) afu3+Y ¢ ECYaiU UCcCYaiU Yaa3(C ™ a0asAlasYA:
1. @Cu3YCAsU

1-2 O

3 0f

3 0fiCo 3i»t

2
3.
4.
5. 2

15) Par3yaip»n (Na1»ic SET3N3iiail) aiy»YadtU »u:
1. =la
2. a 2Jo°g b3fi6 18

16) PAI»AC SET3N2A4UY»AC A3U3Y=T 10w 14U
1. 031 Na1C/NAT»AC RAg3Y4IU:
2. 2[wad6 Na1C/Nat»iC Bg3Y4aiU: 23YCt Nar&su
3. T3nUnasAlasy Na1C/Na1»iC Ric3Yail:  @=3VYC: Natadu

17) YA WCAC Nar3panp»fi (Na1»AC SET3N3naiU) »U 4Y»Yaiu:
1. @& (12 — 72 A3U 1 a04Al=Uup)
2. ©YA3gain (UCY™ U»T R3u=A v a0aiAl=Uy)
3. CAIBA3T (W&l »Y 3UCEY»h)
4. 2[E YR»U

18) _ 40U EW3YARU/ET30xE »0 & ¢, patAail &3Ap»AST3Y NCT3Y14AIBY 1343 ToaiAlI=Uu:
1. =24
2. ai 2Jo%g D36 R




19) E+Ya paiAaiu »0 6T3YaU/ET3oxE A3ApA3T3Y NCT3Y14AIBY T3A3T6aiAISUp:
(UB»E NY3A3T1an pakan wS3apsisTY»h).
1. O3T3UATa0Y» (OACYST 3Y3E-CY, u3A3E-CY)
2. aiNanuay3(cy N3T3panpau=ICY UCcadY»h (GACY3T piiady»Y, CYLaU»T34CY,
TaE3fi»Y)
panuaY3t N3T3panpau3ICY UCcadY»fi (B»AaCLY»fi, GACY3T &fi»1YChAtAY)
P3T3u»0UY=314MCa N3p»i
TAEECOCY
2(E, YR»U

o o~ w

20) _ &0 (- =-4fTa5U »0 TAEEGACY Yr»AlT3(4sue:
1. =24 2J0°g b3fi6 22, D316 24
2. A 2Jo°g b3ii6 21

21) _ &b0 »fip "Co;, 0- = -afI»:E »0 TAEECACY:

1. =24 2Jo°g D36 22
2. ai 2Jo°g D316 R
22) ©#fip »U ETé»E - T3 - 4fT»E TAEECOCY: (&40 T3ACuaiU)

23) ©1fip »U T313Min0fink TAEECOCYC 0- 13- AfT4IUA (aNU3Y ASUSYST 363¢; 0 Yot &fu=tY

afi, B=p=A, 30Ce, TSAC 263()

24) @CcCYail anu3Y NSx3E »0/;Cu 0- 13- afilail TAEECOCY:
1. BC3Y YA&3Y»AC eThuail / AYA=6u450
2. 20»Y 0f 3YT3E Yaa3(C 3¢13(a5A1a6YCo
3. 2U»Y 0ii " N2 »E3E NSp»fi YAASY»AC eThuail/ AYA=6045U
4. 23T3YaY3iad
5. =[f

25) AV 1035341/ ah3lai »0/¢Cu 0- w3 -anTaiu TAEECACY:




26) &atfu3Y ASU3Y3T »0 (- 13- &l 46U TAEECOCY : (YR»E
3UceY»har)

(A» T3fp»i ASUSYST T3psi 1»0353+)

0353+ A3U3Y3T (YR»t 3UCEY»fiai)
0333+ A3U3Y3T (YR»t 3UCEY»iiar)
0333+ A3U3Y3T (YR»t 3UCEY»iiar)
0333+ A3U3Y3T (YR»t 3UCEY»iiar)

27) TAEEGACYC 0- 13- 4iilaiUA (1»04i=3(0A 0- 1= -4 TU3Y A3U3Y3T3(= T3 140U)
3YAYLU»icg ¢, »O»E, Ant AYINZTAUY»AAT:
1. 2YAY1Uxg 2U0°g D3fi6 30
2. AY=TaUY»hai 2U0°g b3Mi629

28) afu3+Y ASU3Y3Tai ¢ AYIN31i»E TAEECOCYC 0- W= -afTaiUA (G- Y»E &ty O, R3u3A,

3UCe, W3AC AY1UCcaiUai) :

29) TAEECOCYai patAU3Y 3itlasyuail Yismit ; 3itlal YaA3SY»ic NBx3E3T3VaiAlasYA:
1. =24 2J0°g D3fi6 D
2. ai 206°g D36 31
3. =

30) TAFECOCYai patAU3Y 3n1asYuaiU UCcCYaiU U3£YC YAAS »U &iY»Yail U»T T3ai3
AYA=60450 :

1. AYi3Viizd»é i3 2U0°g b3ii6 R
2. 10 UCE U»T w313 AYA36u4iU

3. 10 U»T w3ii=3 AYA=3604iU

4. 10 3EC U»T W3AT3 AYAS604iU

5. a-Ci»U

6. =

a7



31) TAEECOCYAT pasAUSY Shtlasvuail Yiw , Stlal YAASY»AC OV I»YeC fasAlasyA

(YA&3Y»fiC W a0aiAlaivA, 63 TawaiAl3Y aihh):
1. =2l

2. &

3. a-CmU

4. =2t

32) O»h DA »fp ", NBIwYSpsiiinit , 6ACT3T400 (WEal) U»hail (e»UCEC3(C/ad YaAZY»iC

AYA360450):

1. 24

2. ai P3fio3%ialoA S T3ATT31 ¢
3. a-CmU P3fi63%ialoA ST3ATI31 ¢,

33) atfi T3ACUAIU ¢ 363¢CY 3Y-3U SETARART» 6ACT3TAI0C/uEATC 36T3(45A146YA Unhiasl
(ARAT»CYAIRC3Y):

P3fio3%iialoA ST3ATI=1 (.

pYarN=T3tasAlasy USeY3ToatAl=Y N=U=:



