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Abstract: We studied a group of patients with

longstanding rheumatoid arthritis (27 patients), a

group of patients with different degree of kidney

insufficiency (8 patients), and 19 healthy people. We

reviewed the main contemporary methods of kidney

function examination and carried out comparison

between biochemical characteristics (serum creatinine

level, cystatin C), calculated data of glomerular

filtration rate (modification of diet in renal disease

(MDRD), cystatin C, and Cockroft–Gault formulas),

results of screening for microalbuminuria, and pre-

sence or absence of amyloid deposits in subcutaneous

fat tissue. As a result of our investigation, we showed

that a complex of laboratory methods should be used

for kidney damage diagnostics. The most informative

of them are serum cystatin C and calculation of

glomerular filtration rate (GFR) by MDRD and

cystatin C formulas. Calculation of GFR by Cock-

roft–Gault formula showed to be less informative.

Introduction: The systemic amyloidoses are char-

acterized by progressive extracellular deposition of

amyloid fibrils. AA-amyloidosis, formerly known as

secondary amyloidosis, is a common type caused by

chronic inflammation [1]. However, early AA-

amyloidosis is difficult to diagnose because of its

rarity and long latency period. As a result, most

patients present late in the course of the disease with

clinical symptoms of overt organ damage. More than

80% of patients with AA amyloidosis have renal

involvement at time of diagnosis [2]. The main cause

of death (40–60%) in patients with AA-amyloidosis

is complications of terminal phase of renal insuffi-

ciency [3]. Accurate and early diagnosis of systemic

amyloidosis is considered to be essential in the

clinical management of the disease. The aim of our

study was to work out effective laboratory methods

for early kidney damage diagnostics in asymptomatic

amyloidosis in longstanding rheumatoid arthritis.

Materials and methods: We examined 27 patients

with longstanding rheumatoid arthritis (RA4 5

years, without any renal disease, diabetes mellitus,

and pregnancy), 8 patients with different degree of

kidney insufficiency and 19 healthy donors. La-

boratory examination consisted of: screening for

microalbuminuria, biochemical characteristics (ser-

um creatinine and serum cystatin C level), sub-

cutaneous fat tissue biopsy with Congo red staining.

Serum cystatin C (Cys C) was measured by

immunoturbidimetric method on biochemical ana-

lyzer ‘KONELAB-20’ (‘Alfresa’, Japan). Normal

range for Cys C was considered 0.63–0.95 mg/l for

men and 0.56–0.87 for women. The morning urine

was tested with the HemoCue Albumin 201 system

(HemoCue, Sweden). The negative result was

considered to be for the concentration of albumin

520 mg/l, microalbuminuria was considered to be

within 20–200 mg/l. Calculated data included

glomerular filtration rate (GFR) according to

modification of diet in renal disease (MDRD),

Cys C and Cockroft–Gault (CG) formulas (normal

range4 90 ml/min/1.73 m2).

For calculated data the following formulas were

used:

GFRMDRD ¼ 186� Cr=88:4ð Þ�1:154 þK � a�0:203;

where K¼ 1 for men and K¼ 0.72 for women, Cr -

serum creatinine (mmol/l), a – age;

GFRCG ¼ 140� að Þ �m=K �Cr;

where K¼ 0.8 for men and K¼ 0.95 for women, a –

age, Cr - serum creatinine (mmol/l), m – weight (kg);

GFRCysC ¼ 94; 652�C�1:2478;

where C – serum Cystatin C (mg/l) [4].

Fat tissue biopsy was taken with 16G needle from

near umbilical area previously anesthetized with

Lidocaine. Then it was fixed with acetone and

stained with Congo red. The result was analyzed by

apple-green birefringence observed with polarized

light, using a microscope (Axiolab Pol, Carl Zeiss,

Germany). Statistical analysis was performed using

the statistical software package STATISTICA, ver-

sion 8.0 (StatSoft Inc., USA). For all tests p values

less than 0.05 were considered significant.

Results and discussion: Analysis of the whole

group of patients with longstanding RA showed the

increased mean value of Cys C which was

1.47+ 0.91 mg/l and was higher than ‘cut-off’ value

in 75% of cases. Pathologic values of creatinine were

found only in 33.3% of cases. In this group

dependent correlation was shown between Cys C

and serum creatinine values (r¼ 0.88; p5 0.05), it

was present both in patients with increased and with

normal concentration of serum creatinine. The

calculation of GFR in patients with longstanding

RA showed decreased filtration rate irrespective to

the calculation method:
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GFRMDRD ¼ 80:4� 29:6ml=min=1:73m2;

GFRCG ¼ 65:7� 21:1ml=min=1:73m;

GFRCysC ¼ 70:8� 43:4ml=min=1:73m2:

In the next step, we analyzed groups with presence

and absence of microalbuminuria. The results are

shown in Table I. Increased level of Cys C was found

in 87.5% of patients with microalbuminuria

(r¼ 0.39; p¼ 0.05), whereas increased level of serum

creatinine was found only in 33.3% of these patients

(r¼ 0.36; p4 0.05). At the same time Cys C was also

slightly increased in patients without microalbumi-

nuria. There was high correlation between Cys C

level and GFRMDRD (r¼70.71; p5 0.05).

In the third step, we compared patients with

presence and absence of amyloidosis (Table II).

Amyloidosis was found in six patients with long-

standing RA and microalbuminuria. We compared

biochemical characteristics of patients of these

groups and the largest difference was shown in

serum creatinine (p¼ 0.05) and Cys C (p¼ 0.07)

values. The calculated values of GFR occurred to be

lower in patients with amyloidosis which also showed

renal damage in these patients, but the difference

between these characteristics was not significant.

Difference between cystatin C concentration in

RA patients without amyloidosis and healthy donors

was not significant (1.27+ 0.49 mg/l and

0.82+ 0.18 mg/l, respectively, p4 0.05) whereas

level of Cys C in RA patients with amyloidosis was

significantly higher than in healthy donors

(2.89+ 1.42 mg/l and 0.82+ 0.18, respectively,

p5 0.05), but did not reach the level of it in patients

with different degree of kidney insufficiency.

According to the results of fat tissue biopsy the sensi-

tivity of urine examination for microalbuminuria was

85%, specificity – 80%, positive prognostic value – 75%

and negative prognostic value – 88%. Cys C examina-

tion in patients with longstanding RA and amyloidosis

had sensitivity 83%, specificity – 50%, positive prog-

nostic value – 27% and negative prognostic value – 90%.

The calculated values of GFR occurred to be lower

in patients with amyloidosis but showed no signifi-

cant difference and calculation of GFR by Cockroft–

Gault formula occured to be less informative.

Cys C was recently shown to be more informative

marker of kidney damage than serum creatinine [5],

but taking into account the increased level of Cys C

in patients with longstanding RA, we can conclude

that only a complex of laboratory methods should be

used for kidney damage diagnostics in this group of

patients. It should be started with microalbuminuria

and serum Cys C at the first step, then measuring

serum creatinine concentration and calculating

GFRCysC and GFRMDRD. In any case of pathological

results of kidney function characteristics in patients

of this group histological examination of fat tissue

biopsy must be performed to exclude amyloidosis.
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Table I. Characteristics of kidney function in patients with

longstanding RA depending on presence or absence of micro-

albuminuria.

Characteristics

Microalbuminuria

is present, n¼ 11

Microalbuminuria

is absent, n¼ 15 p

Creatinine,

mmol/l

105.6+ 37.0 85.5+14.0 0.47

Cystatin C, mg/l 2.65+ 1.25 0.85+0.19 0.0001

GFR (ml/min/1.73 m2)

MDRD 64.9+ 25.6 67.2+11.8 0.89

CG 77.7+33.0 85.7+ 49.8 0.74

CysC 48.2+32.5 116.2+ 37.5 0.036

Table II. Characteristics of kidney function in patients with long-

standing RA depending on presence or absence of amyloidosis.

Characteristics

Amyloidosis

is present

(n¼6)

Amyloidosis

is absent

(n¼ 6) p

Creatinine, mmol/l 121.6+ 33.5 76.3+11.4 0.05

Cystatin C, mg/l 2.89+ 1.42 1.27+0.49 0.05

GFR (ml/min/1.73 m2)

MDRD 57.1+ 22.1 74.3+11.6 0.29

CG 76.3+36.6 84.4+ 21.6 0.71

CysC 45.9+34.4 95.8+ 45.0 0.12

The online version first published on 14 July 2011 showed the incorrect page numbers of this article. They have
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DOI: 10.3109/13506129.2011.574354081

218

A
m

yl
oi

d 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

Sa
sk

at
ch

ew
an

 o
n 

05
/1

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


