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Indomethacin and Platelet Aggregation in Chronic
Glomerulonephritis: Existence of Non-responders
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Summary

Indomethacin given to adults with glomerulonephritis usually
reduces their urinary excretion of protein and fibrinogen/
fibrin-related (F.R.) antigen. Nevertheless, non-responders
exist. Platelet aggregation is significantly more strongly in-
hibited by indomethacin in good responders than in non-
responders. This supports the hypothesis that the reduction
of urinary excretion of F.R. antigen during indomethacin
administration is related, at least in part, to inhibition of
intrarenal platelet aggregation and of the subsequent fibrin
deposition.

Introduction

Indomethacin can greatly reduce proteinuria in patients with
chronic glomerulonephritis (Michielsen and Verberckmoes,
1967; Michielsen et al., 1969, 1970). Urinary fibrinogen /fibrin-
related (F.R.) antigen may also be reduced significantly
after the administration of indomethacin to such patients
(Vermylen et al, 1970, 1971), but some subjects are non-
responders (Clarkson et al., 1972). Intrarenal fibrin deposition
often occurs in glomerulonephritis (Vassalli and McCluskey,
1965), and it has been suggested that the reduced urinary ex-
cretion of F.R. antigen after the administration of indome-
thacin results from decreased glomerular fibrin formation
(Vermylen et al., 1970; Clarkson et al., 1972), possibly due to
the inhibition of platelet aggregation by this drug (Vermylen
et al., 1970). A single dose of indomethacin (0-035-12 mg/
kg) given to normal subjects inhibits platelet aggregation for
six to eight hours (O’Brien et al., 1970; Vermylen et al., 1970);
this effect lasts slightly longer with repeated ingestion over 48
hours (O’Brien et al.,, 1970). The bleeding time is prolonged
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but coagulation and fibrinolysis are not changed (de Gaetano
et al., 1971).

The present study aimed at defining the effect of long-term
indomethacin administration on platelet aggregation in
patients with chronic glomerulonephritis. In particular, we
wanted to see whether platelet aggregation would be less in-
hibited in non-responders—that is, patients whose urinary
excretion of F.R. antigen is not reduced by indomethacin.

Patients and Methods

Altogether 35 patients (24 men and 11 women aged 16-54
years) with histologically definite glomerulonephritis were ex-
amined. All had been taking indomethacin (75-175 mg/day)
for 5 to 36 months. Blood was collected 3 to 12 hours after
the last dose of indomethacin in 9 cases (group 1), 13 to 24
hours afterwards in 16 cases (group 2), and more than 24
hours afterwards in 10 cases (group 3). These three groups of
patients showed no significant difference in age, proteinuria,
excretion of fibrinogen-like material, creatinine clearance, or
histological lesions.

Of the patients in group 2, 14 (8 men and 6 women aged
16-40 years) were further examined 60 minutes after a single
50-mg dose of indomethacin by mouth. Ten normal subjects
(five men and five women) were also examined before and at
different intervals after a test dose of 50 mg of indomethacin.

The 24-hour urinary excretion of F.R. antigen was deter-
mined as described (Vermylen et al., 1970). Platelets were
counted by phase microscopy using the Unopette (Becton-
Dickinson). Platelet aggregation was studied at 37°C in a
Born aggregometer using 0-8 ml of platelet-rich plasma (adjus-
ted to about 300,000 platelets/mm? by dilution with platelet-
poor plasma from the same subject) and 02 ml of the
following aggregation inducers: sodium salt of adenosine-5-
diphosphate (Sigma) 2:10-° mol/l; adrenaline (Stago) 50 ug/
ml; undiluted Thrombofax; and a purified bovine fibrinogen
preparation (Kabi) 200 mg/100 ml. All these reagents were
dissolved or diluted in Michaelis buffer at pH 7-3 (Stago).
The modifications of light transmission were monitored for
at least 10 minutes by a recorder (Vitatron) connected to the
aggregometer. The response to the platelet aggregation tests
was defined as either normal or abnormal using the criteria in
table I.

Results

The inhibitory effeot of indomethacin on platelet aggregation
was found to be maximal in the first 12 hours after ingestion,

Response
Aggregation Inducer
Normal Abnormal (Inhibition)
Ad ine-5-diphosph Irreversible aggregation tion within 10 min.
Adrenaline .. Two waves Absence of second wave
Thrombofax* Latent period shorter than 2 min; maximal slope 20-6-52:6 Latent period longer than 2 min. and/or maximal slope
TU/min; maximal amplxtude 307591 T %ms TU/mm and/or maximal amplitude Iess than
Bovine fibrinogent Unique, irreversible wave or two waves Disaggregation within 10 min or absence of second wave

*See de Gleuno et al. (1972).

41t has recently been shown (Forbes and Prentice, 1972, 1973; Donati ez al., 1973) that bovine factor VIII present in bovine fibrinogen is responsible for platelet aggregation.

TU = Transmission units.
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still detectable in some patients after 13 to 24 hours, and fewer abnormal responses. Similar results were obtained when
almost completely absent after 24 hours (table II). The effect the patients were divided into two groups on the basis of
produced by the 50-mg test dose was statistically significant degree of reduction of proteinuria during previous in-
in both groups of subjects (table III) though it was more domethacin administration (table IV); patients with a large
striking in the controls, notwithstanding the effect of pre- reduction gave significantly more abnormal responses to the

vious drug administration in the glomerulonephritis group. platelet aggregation tests both before and after the test dose
Patients in whom indomethacin treatment had reduced the than did patients with no or a slight reduction.
mean urinary excretion of F.R. antigen by over half gave sig- Platelet response was also related to the mean levels of

nificantly more abnormal responses to the platelet tests before proteinuria (table V) and creatinine clearance (table VI)
the test dose than did patients in whom the urinary excretion during the treatment with indomethacin (mean follow-up
of F.R. antigen had been less noticeably reduced (table IV). 7-9 months). Patients with a mean proteinuria below 6 g/24 hr
The explanation that the latter patients may not have taken showed a statistically significant number of modifications of
indomethacin the day before the test is invalidated by the fact their responses to the platelet aggregation tests after the test
that even after the test dose these patients gave significantly dose, whereas patients with a proteinuria of over 6 g/24 hr did

TABLE lI—Effect of Indomethacin on Distribution of Normal and Abnormal Responses to Platelet Aggregation Tests in Glomerulonephritis Patients

No. of Subjects with: Overall No. of Tests producing:
Time Since Last Dose No. of No. of Completely lor2 3o0r4
Group of Indomethacin Subjects Tests Normal Abnormal Abnormal Normal Abnormal
Response Responses Responses Response Response
1 3-12 Hours 9 36 3 1 5 18 18
2 13-24 Hours 16 64 7 6 3 43 21
3 More than 24 Hours 10 34 8 2 0 32 2
Controls 10 35 9 1 0 34 1

Statistical evaluation of overall results (last column) was as follows—Group 1 v. group 2: x* = 2-2, N.S.; group 1 v. group 3: x* = 14-6, P <0-001; group 2 v. group 3: x* =
7-5, P <0-01; group 1 v. controls: x* = 17-79, P 0-001; group 2 v. controls: x* = 10-08, 0-01 >’P >6-001. ’ : group group 2 x

TABLE III—Effect on Platelet Aggregation of 50-mg Test Dose of Indomethacin by Mouth in 10 Normal Subjects and in 14 Glomerulonephritis Patients
already on this Drug

Controls (35 Tests) Patients (56 Tests)
No. of Normal Responses No. of Abnormal Responses No. of Normal Responses No. of Abnormal Responses
Rl o 0 3 0 3
Significance x* = 42:53; P <0-001 x* = 81; P <001

TABLE IV—Responses of Urinary F.R. Antigen Excretion and Proteinuria to Prolonged Indomethacin Administration and Platelet Response to Test Dose

Platelet Tests Before Test Dose Platelet Tests After Test Dose
No. of Normal Responses | No. of Abnormal Responses| No. of Normal Responses | No. of Abnormal Responses
F.R. Antigen reduced >509%, (6 patients) . . .. .. 9 15 2 22
F.R. Antigen reduced <50%, (8 patients) .. .. 25 7 16 16
Significance .. . .. .. .. .. .. x* = 79; P <0-01 x* = 91; P <001
Proteinuria reduced >507%, (6 patients) .. .. .. 10 14 3 21
Proteinuria reduced <50% (8 patients) .. .. .. 24 8 15 17
Significance .. .. .. .. .. .. .. x* = 51;P <005 x* = 59; P<0-05
TABLE V—Relation bet Proteinuria and Platelet Response to Test Dose of Indomethacin in Glomerulonephritis Patients
Platelet Tests in 7 Patients with Proteinuria > 6 g/24 hr Platelet Tests in 7 Patients with Proteinuria >6 g/24 hr
No. of Normal Responses No. of Abnormal Responses No. of Normal Responses No. of Abnormal Responses
Rieraremr o B B 3
Significance .. .. .. x* = 6:3; P <0-05 x* = 1-8; N.S.

TABLE VI—Relation between Creatinine Clearance and Platelet Response to Test Dose of Indomethacin in Glomerulonephritis Patients

Platelet Tests in 8 Patients with Creatinine Clearance> 60 ml/min Platelet Tests in 6 Patients with Creatinine Clearance < 60 ml/min

No. of Normal Responses No. of Abnormal Responses No. of Normal Responses No. of Abnormal Responses
Before test dose .. .. 19 13 15 9
After test dose .. .. 8 24 10 14

Significance .. .. .. x* = 64; P<0-05 x* = 1-3; N.S.
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not. Similar findings were obtained with mean creatinine
clearance values above and below 60 ml/min. The six patients
whose creatinine clearance had decreased by more than 50
ml/min a year before starting treatment with indomethacin
(estimated from the duration of proteinuria and the creatinine
clearance when first admitted to our hospital; Dotremont et
al., 1973) did not show a significantly increased number of
modified responses to the platelet aggregation tests after the
test dose, whereas the eight patients with a less rapid decline
of renal function did.

Inhibition of platelet aggregation after the addition of differ-
ent concentrations of indomethacin to platelet-rich plasma
was also studied. In three patients in whom the proteinuria
and urinary excretion of F.R. antigen had responded well to
indomethacin administration platelet aggregation was inhibited
by indomethacin up to final concentrations of between 3-5 X
10% and 35 X 107 mol/l. (healthy controls 1:7-3-5 X
10-° mol/L.). In one out of three non-responsive patients plate-
let aggregation was not inhibited by 35 X 10* mol of in-
domethacin per l, and in another 35 X 10° mol of in-
domethacin per 1. had no effect; in the third, however, the
in-vitro response of platelet aggregation to indomethacin was
normal.

Discussion

Glomerulonephritis patients on long-term treatment with in-
domethacin gave normal responses to platelet aggregation
tests when the last dose of the drug was taken over 24 hours
previously, confirming the observation of O’Brien et al. (1970)
that the administration of indomethacin over long periods only
slightly prolongs its effect on platelet aggregation and indicat-
ing that baseline platelet aggregation in these patiemts is
normal.

A notable observation was that after a test dose of indo-
methacin the platelet response in the glomerulonephritis
group as a whole secemed less striking than in the controls.
When the patients with glomerulonephritis were then sub-
divided according to previous response of proteinuria or
urinary excretion of F.R. antigen to indomethacin it became
apparent that those patients in whom these indices had res-
ponded well had shown significantly more abnormal platelet
responses both before and after the test dose than had the
group in whom proteinuria and urinary excretion of F.R. anti-
gen had not responded adequately. Thus non-response of
proteinuria and urinary excretion of F.R. antigen to indo-
methacin ingestion in glomerulonephritis patients is associ-
ated with a decreased in-vivo inhibition of platelet aggregation
by this drug.

This decreased in-vivo inhibition of platelet aggregation by
indomethacin in some glomerulonephritis patients may be
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explained in several ways. While very little is known about the
absorption and elimination of this drug in glomerulonephritis
reduced plasma levels may be the explanation. The experi-
ments in which indomethacin was added to platelet-rich plas-
ma from the patients, however, suggest that this cannot be the
only explanation. That metabolic factors are implicated seems
obvious from the finding that poor response is associated with
severe proteinuria, lowered creatinine clearance, and previous
rapid decline in renal function. Moreover, Bang et al. (1973)
showed that platelet aggregation is enhanced in some patients
with glomerular renal disease. This enhanced effect was sig-
nificantly correlated with the degree of proteinuria, and they
suggested that plasma proteins inhibiting platelet aggregation
may be lost in the urine.

The fact that indomethacin reduces urinary excretion of
F.R. antigen and strongly inhibits platelet aggregation in vivo
supports but does not prove our hypothesis that the reduction
of urinary excretion of F.R. antigen is related, at least in part,
to inhibition of intrarenal platelet aggregation and of the sub-
sequent fibrin deposition.
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