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CLINICAL STUDY
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Abstract

Objective: Although colchicine is effective on prevention and regression of amyloidosis in many
cases, rate of unresponsiveness to colchicine therapy is not too low. However, there is no
sufficient data about which factors effect to response of colchicine therapy on regression
of amyloidosis. Materials and methods: 24 patients with renal amyloidosis were enrolled into
the study. The patients were divided in two groups according to urinary protein excretions:
non-nephrotic stage (14/24) and nephrotic stage (10/24). The patients were also categorized
according to the etiology of amyloidosis; familial Mediterranean fever (FMF)-associated
amyloidosis (15/24) versus rheumatoid disorders (RD)-associated amyloidosis (9/24). The
changes of amount of proteinuria and estimated glomerular filtration rates were investigated
after colchicine treatment started in these groups. Results: The mean follow-up period was
27.7� 19.2 months. After initiating colchicine therapy, the degree of proteinuria was decreased
higher than 50% in 11/14 (78%) of non-nephrotic patients and elevated only in three (22%)
patients. In nephrotic group, proteinuria was increased in 5/10 (50%) of patients. Glomerular
filtration rates were stable in nephrotic and non-nephrotic groups. Presenting with nephrotic
syndrome was higher in RD-associated amyloidosis (RD_A) group (5/9) than FMF-associated
amyloidosis (FMF_A) group (5/15) without statistical significance (p40.05). After colchicine
treatment, proteinuria was decreased in 12/15 patients in FMF_A group, however, the
significant decreasing of proteinuria was not observed in RD_A group (p¼ 0.05 vs. p40.05).
Conclusion: Colchicine therapy was found more effective in low proteinuric stage of
amyloidosis. The beneficial effect of colchicine therapy was not observed in patients with
RD- associated amyloidosis.
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Introduction

Amyloidosis is the most severe complication of chronic

inflammatory diseases such as familial Mediterranean

fever (FMF) and other rheumatologic disorders (RD). Renal

amyloidosis presents itself with persistent, progressive pro-

teinuria, leading to nephrotic syndrome and progressive

nephropathy leading to end-stage renal disease (ESRD).1–3

Colchicine is the most important treatment option in amyl-

oidosis and daily use of colchicine can prevent development

of amyloidosis especially in FMF patients.1,3 There are few

anecdotal reports about improvement of proteinuria with

colchicine treatment in the course of renal amyloidosis;

however, there is no sufficient data about long-term response

of proteinuria and renal functions to colchicine treatment

in patients with amyloidosis except FMF.4–6 In this study,

we aimed to evaluate the effect of colchicine treatment

in renal amyloidosis patients due to various etiologies and

clinical presentations.

Materials and methods

The study was approved by the local ethics committee and

conducted in accordance with the ethical principles described

by the Declaration of Helsinki. Patients with secondary

amyloidosis enrolled into the study. AA amyloidosis was

diagnosed by kongo-red staining of kidney biopsy. Between

the years 2002 and 2010, totally 37 patients with AA

amyloidosis were diagnosed. Thirteen patients were excluded

because of short clinical course (i.e., less than 3 months),

insufficient data or interrupted colchicine treatment. Twenty-

four (15 male, 9 female) patients with renal amyloidosis were

enrolled into the study. All patients were treated with

colchicine 1–2 mg/day after the diagnosis of amyloidosis.

Clinical characteristics, laboratory findings and outcomes

of patients were noted. Daily urinary protein excretions were

calculated, and estimated glomerular filtration rates (eGFR)

Address correspondence to Selman Unverdi, MD, Turkuaz vadisi Y1-37
Blok No. 6, Eskis� ehir yolu, Yenimahalle, Ankara, Turkey. Tel.:
+905052660892; Fax: +903125953302; E-mail: selmanunverdi@
yahoo.com



were calculated using the modification of diet in renal disease

(MDRD) formula.7 The patients were divided into two groups

according to their renal protein excretions: non-nephrotic

stage; proteinuria53.5 g/1.73 m2 per day and nephrotic stage,

proteinuria �3.5 g/1.73 m2 per day. The patients were also

categorized based on the etiology of amyloidosis (FMF-

associated amyloidosis vs. RD-associated amyloidosis).

All statistical analyses were performed using the SPSS for

Windows, version 15.0 (Chicago, IL). Unless otherwise

stated, results were expressed as means� standard deviation.

p Value50.05 was considered statistically significant.

Results

Twenty-four patients (15 male, 9 female) were enrolled into

the study. AA amyloidosis were related with FMF in 15/24

(62.5%) patients and 9/24 (37.5%) patients were related with

other rheumatologic disorders [ankylosing spondylitis in 4/24

(16.7%) patients, rheumatoid arthritis in 2/24 (8.3%) patients

and Behcet’s disease in 3/24 (12.5%) patients]. The mean age

of the patients was 40� 12.8 years (range 22–71 years). The

mean follow-up period was 27.7� 19.2 months (range 4–64

months). At presentation, 14 patients were at the non-

nephrotic proteinuric stage, 10 patients were at the nephrotic

stage. Nine patients had normal eGFR at presentation and the

eGFR was lower than 80 mL/min/1.73 m2 in 15 patients. After

initiating colchicine therapy, the degree of proteinuria was

decreased more than 50% in 11/14 (78%) of non-nephrotic

patients and elevated only in three (22%) patients. In the

nephrotic group, proteinuria was increased in 5/10 (50%) of

patients. Complete resolution of proteinuria (5200 mg/day)

was observed only in 3/14 patients in non-nephrotic stage.

eGFR levels were stable in nephrotic and non-nephrotic

groups. One patient with nephrotic syndrome started to

hemodialysis. Proteinuria was higher in the nephrotic group

(6.67� 4.24 vs. 2.37� 1.78; p50.005). The eGFR and

albumin levels were higher in the non-nephrotic proteinuria

group without any statistical significance and other laboratory

findings were statistically similar in both groups (Table 1).

The amount of proteinuria was compared before and

after colchicine therapy. Proteinuria decreased from

2.37� 1.78 g/day to 1.45� 1.17 g/day (p50.05) in the

non-nephrotic group and from 6.67� 4.24 g/day to

6.42� 2.56 g/day (p40.05) in the nephrotic group

(Figure 1). The mean level of serum albumin increased

from 3.6� 0.63 g/dL to 3.8� 0.52 g/dL in the non-nephrotic

group (p¼ 0.07) and increased from 3.28� 0.65 g/dL to

3.37� 0.66 g/dL in the nephrotic group (p40.05). eGFR

increased from 95.5� 4.6 mL/min to 97.9� 48.5 mL/min in

the non-nephrotic group (p40.05) and increased from

68.5� 46 to 70.3� 47.1 mL/min in the nephrotic group

without any statistical significance (p40.05) (Table 2).

In the subgroup analysis, the patients were classified

according to FMF-associated amyloidosis (FMF_A) (n¼ 15)

and to rheumatologic disorders-associated amyloidosis

(RD_A) (n¼ 9) (Table 3). Nephrotic syndrome at presenta-

tion was slightly higher in the RD_A group (5/9) than the

FMF_A group (5/15) without statistical significance

(p40.05). The FMF_A group (35.2� 9.8 years) was younger

than the RD_A group (48� 13.6 years) (p¼ 0.02). After

colchicine treatment proteinuria was decreased in 12/15

patients in the FMF_A group, however, a significant decrease

in proteinuria was not observed in the RD_A group (p¼ 0.05

vs. p40.05). Additionally, the proteinuria decrease rate was

significantly higher in the FMF_A group (21.5%) than the

RD_A group (8.6 %) (p50.05). The mean eGFR level at the

presentation was lower (57.6� 40.7 mL/min) the in RD_A

group than the FMF_A group (82.5� 36.5) (p50.05) and

these values did not change significantly after therapy

(52.6� 37 vs. 80� 33.3) (p50.05).

Table 1. Comparison of clinical and laboratory findings of non-nephrotic and nephrotic proteinuria groups.

Non-nephrotic group Nephrotic group
n¼ 14 (mean� SD) n¼ 10 (mean� SD) p Value

Age (years) 39.5� 12.8 40.7� 13.6 40.05
Systolic blood pressure (mmHg) 117.1� 14.8 118� 14.7 40.05
Diastolic blood pressure (mmHg) 76.4� 11.5 71� 11 40.05
Follow-up period (months) 29� 20.2 25.9� 18.6 40.05
Proteinuria (g/day) 2.37� 1.78 6.67� 4.24 50.005
eGFR (ml/min) 95.5� 49.6 68.4� 46 50.05
Serum total protein (g/dl) 6.42� 0.96 6.25� 0.99 40.05
Serum albumin (g/dl) 3.64� 0.63 3.28� 0.65 40.05
ESR (mm/h) 44.7� 29.1 47.1� 38.8 40.05
CRP (mg/dl) 9.7� 25.1 1.73� 2.66 40.05
Fibrinogen (mg/dl) 428.2� 128.3 545� 159.7 40.05

eGFR: estimated glomerular filtration rate, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.
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Figure 1. Changing amount of proteinuria in nephrotic and non-
nephrotic groups.
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Presenting with nephrotic syndrome was higher in the

RD_A group (5/9) than the FMF_A group (5/15) without

a statistical significance (p40.05). The FMF_A group

(35.2� 9.8 years) was younger than the RD_A group

(48� 13.6 years) (p¼ 0.02). After colchicine treatment

proteinuria was decreased in 12/15 patients in the FMF_A

group, however, a significant decrease in proteinuria was

not observed in the RD_A group (p50.05 vs. p40.05).

Additionally, after initiating colchicine therapy, the protein-

uria decrease rate was significantly higher in the FMF_A

group (21.5%) than the RD_A group (8.6%) (p50.05) (Figure

2). The mean eGFR at the presentation was lower

(57.6� 40.7 mL/min) in the RD_A group than the FMF_A

group (82.5� 36.5) (p50.05) and these values did not change

significantly after the therapy (52.6� 37 vs. 80� 33.3).

Discussion

In this study, we observed that the amount of proteinuria

was significantly decreased after colchicine therapy in renal

amyloidosis patients with non-nephrotic range proteinuria.

Glomerular filtration rates were not changed during the

follow-up period in both nephrotic and non-nephrotic pro-

teinuria groups under colchicine treatment. The colchicine

treatment seems to be more effective in decreasing the

proteinuria levels at early stages of amyloidosis. Additionally,

beneficial effect of the treatment was observed in both groups

regarding stabilization of glomerular filtration rates. In the

subgroup analysis, proteinuria levels were higher and eGFR

were lower in patients with rheumatologic disease-associated

amyloidosis those in FMF-associated amyloidosis patients.

The patients with FMF-associated amyloidosis responded to

the colchicine treatment, however, similar response rate was

not observed in patients with RD-associated amyloidosis

patients.

In the cases with FMF, the proteinuria development

risk was defined at approximately 2% of patients.4,8 With

a presence of amyloidosis, approximately 20% percent of

patients had nephrotic range proteinuria and renal functions

were deteriorated in all of these patients with nephrotic

syndrome.4 In patients who have non-nephrotic proteinuria,

improvement of proteinuria reported approximately in 6% and

stabilization in 79%.4 In our study, decreasing of proteinuria

higher than 50% was defined approximately in 80% of

patients with non-nephrotic proteinuria. Our study revealed

that, colchicine treatment reduced proteinuria in half of the

patients with nephrotic syndrome. Many studies emphasized

that, early initiation and absolute compliance with colchicine

therapy are the most important approaches for regression in

preservation of proteinuria in FMF-associated amyloidosis

patients.4,8–12 The most beneficial effect of early initiation of

colchicine therapy on decreasing proteinuria in pediatric

amyloidosis patients is also consistent with these results2,13

Additionally, our study revealed that, response to colchicine

treatment should also depend on the etiology of amyloidosis.

In the subgroup analysis, the amyloidosis was related

with FMF in all of the responder to colchicine treatment.

RD-associated amyloidosis was most frequently presented

with nephrotic syndrome and in our study, all patients with

RD-associated amyloidosis were resistant to colchicine

therapy.

Amyloidosis is presented with nephrotic syndrome

and impaired kidney functions approximately in half of the
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Figure 2. Changing amount of proteinuria in FMF-associated amyloid-
osis and RD-associated amyloidosis groups.

Table 2. Comparison of laboratory findings of patients before and after the colchicine treatment.

Non-nephrotic group (n¼ 14) Nephrotic group (n¼ 10)

Began Last p Value Began Last p Value

Proteinuria (g/day) 2.37� 1.78 1.45� 1.17 5 0.05 6.67� 4.24 6.42� 2.56 40.05
eGFR (ml/min) 95.5� 49.6 97.9� 48.5 40.05 68.4� 46 70.3� 47.1 40.05
Serum albumin (g/dl) 3.64� 0.63 3.80� 0.52 0.07 3.28� 0.65 3.37� 0.66 40.05

eGFR: estimated glomerular filtration rate.

Table 3. Comparison of laboratory findings of FMF-associated and
RD-associated amyloidosis groups.

FMF group RD group p Value
n¼ 15

(mean� SD)
n¼ 9

(mean� SD)

Age (years) 35.2� 9.9 48� 13.6 50.05
Gender (m/f) 8/7 2/7 40.05
Proteinuria_began (g/day) 3.63� 2.86 5.04� 4.82 40.05
Proteinuria_last (g/day) 2.85� 2.99 4.64� 3.12 40.05
eGFR_began (ml/min) 82.5� 36.5 57.6� 40.7 50.05
eGFR_ last (ml/min) 80� 33.3 52.6� 37.1 50.05
Total protein (g/dl) 6.42� 0.96 6.25� 0.99 40.05
Albumin (g/dl) 3.5� 0.68 3.3� 0.48 40.05
ESR (mm/h) 39.4� 31.1 56.2� 34.5 40.05
CRP (mg/dl) 2.2� 3.7 14.7� 22.9 50.05

eGFR: estimated glomerular filtration rate, ESR: erythrocyte sedimen-
tation rate, CRP: C-reactive protein.
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patients with rheumatologic disorders and the presence

of amyloidosis is a very poor prognostic factor for these

patients.14,15 In our study, RD-associated amyloidosis with

nephrotic syndrome and impaired kidney functions were

observed in 55% of the participants and the results were

consistent with the previous data.

The most important factor is severity and length of

inflammation period for deposition of amyloidosis. The

development of amyloidosis is characterized by a pre-

deposition period during inflammation with induced eleva-

tion of circulating SAA levels. The second phase is the

deposition of amyloid fibrils in the tissues.16,17 Amyloidosis

is a reversible process if the reduction of amyloid fibrils

has been achieved by discontinuing of inflammation.18–20 The

previous experimental studies revealed that, amyloid clear-

ance period from tissues continued for approximately

six months.18,20 We can shortly summarize that, occurrence

of amyloidosis is related with stimulation of the production of

serum A amyloid and deterioration of production/clearance

ratio due to prolonged inflammation.

FMF is generally characterized with attacks and the severe

inflammation is observed only during the attack period and

they can be controlled with colchicine treatment.1 However,

other rheumatologic disorders are characterized with con-

tinuing severe inflammation and therefore clinicians need

potent immunosuppressant drugs or bioactive agents to

control the disease activity and inflammation-induced amyl-

oidosis.21–24 Probably, low efficiency of colchicine was

inadequate in controlling inflammation and accumulation of

AA amyloid in patients with RD.

Previous studies reported that therapeutic effect of colchi-

cine in amyloidosis depends mainly on two factors; the first

factor is the serum creatinine and eGFR at first presentation

and the second factor is the drug dose and compliance of the

therapy.2,8,12 However, there is no sufficient data about the

relation between etiology of amyloidosis and colchicine

therapy.2,12 We believe that the etiology of amyloidosis is

the third important factor for prediction of colchicine

response.

In conclusion, colchicine is an effective medication in the

prevention and treatment of amyloidosis due to FMF. The

most beneficial effect of the therapy is observed in the early

stages of the disease. However, the beneficial effect of this

therapy is suspicious for other RD-associated amyloidosis.

The initiation of immunosuppressant and biologically active

drugs may improve amyloidosis and prevent mortality and

morbidity in the early phase of RD-associated amyloidosis.

We need further studies for defining effect and timing of

alternative treatments in RD-associated amyloidosis.
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