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FALSE NEGATIVE AGGLUTINATION PHENOMENON IN HYPERGLOBULINEMIA SERUM
IN THE POLYETHYLENEGLYCOL INDIRECT ANTI-GLOBULIN TEST
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lgG-coated RBCs are routinely used to confirm appropriate procedures when negative hemag-
glutination occurrs in the indirect antiglobulin test0) AT We undertook this study after encounter-
ing a case of agglutination failure of 1gG-coated RBCs by polyethyleneglycoldd PEG}IAT in a patient
with hyperglobulinemia.

We investigated whether 1gG-coated RBCs could be agglutinated by anti-IgG using the PEG-
IAT technique after incubation with 143 sera, in which no irregular anti-red cell antibodies were pre-
sent, from patients with hyperglobulinemia.

Failure of agglutinatiori] false negative reactionCwas found more frequently] pd 0.0010with the
original PEG-IATI 4 drops in test mixtured 46,143 seral] 3200 [than the modified PEG-IATI 2 drops[]

0 15/143 seral) 110 O The rate of residual-1gG in the supernatant in the mixture of PEG and patient’ s
serum was significantly] pd 0.010 higher with the modified than the original method, at 14.40 vs. 3.0
O in hyperglobulinemia patients and 2850 vs. 5.70 in healthy controls.

The addition of anti-D alloantibody( final titer 10 40 in 3,0000 5,000mg/dL of immunoglobulin con-
centration revealed that PEG could cause false-negative IAT results due to the neutralization of anti-
1gG through precipitation of immunoglobulins in testing tubes.

Albumin-1AT, low ionic strength solution-IAT or saline-IAT may assist in resolving interference
by PEG in cases of hyperglobulinemia.

Key words[ hyperglobulinemia, polyethyleneglycol, indirect antiglobulin test, false negative
phenomenon
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2 drops of patient’s serum 0 1 drop of 3—5% RBC
[0 4 dropsl original( or 2 drop&l modified of 20% PEG solution

1

Incubate at 370 for 15 minutes
!

Wash RBCs 4 times with saline
1

Add 2 drops of antihuman globulin
!
Centrifuge at 3,400 rpm for 15 seconds and observe agglutination

10 when negativel

Add 1 drop of I1gG coated RBCs
1

Centrifuge at 3,400 rpm for 15 seconds and confirm the procedure by positive agglutination

Fig. 1 Procedures of original and modified PEG-IAT methods

Table 10 Rate of false negative agglutination of 1gG-coated RBCs

False negative

Hypergammaglobulinemia serum M-protein serum

46/1430 32.2%0
15/1430 10.5%0
0/1430 0 %0

9/230 39.1%0
4/230 17.1%0
0/230 0 %O

PEG-IAT: Original method &1
PEG-IAT: Modified method "2
Albumin-IAT

U1 Addition of 4 drops of PEG to test mixture
D2 Addition of 2 drops of PEG to test mixture
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Strength of agglutination

Table 20 Percentage of residual 1gG remaining in the mixture of PEG and sera of

patients with hypergammaglobulinemia

Concentration of 1gG in supernatant serum

Concentration of Modified method U1 Original method 02
19G in serumd mg/dL0O mg/dL % mg/dL %
Patient 1 7,740 205 2.6 31 0.4
Patient 2 3,440 470 13.7 53 15
Patient 3 2,450 482 19.7 91 37
Patient 4 3330 487 146 97 29
Patient 503 532 64 120 24 45
Patient 6 3320 465 140 96 29
Patient 7 3,680 365 9.9 78 21
Patient 8 3520 509 145 105 30
Patient 9 2,260 396 175 81 36
Patient 1074 849 214 252 48 57
Patients mean 365.7 144 704 30

Control 1 1,620 390 24.1 84 5.2
Control 2 1,340 380 284 66 4.9
Control 3 1520 436 287 91 6.0
Control 4 1,700 558 328 111 6.5
Healthy control mean 441 285 88 5.7

U1 Modified method: Addition of 2 drops of PEG to test mixture
B2 Original method: Addition of 4 drops of PEG to test mixture
U3 1gA gammopathy IgA, 3,770mg/dL0
U4 1gM gammopathyO IgM, 1,870mg/dLO

| MPEGTAT original method
‘ PEG-IAT modified method
O Albumin-IAT

<100(P.C)*1 5000(N.C)*2 5000 4500 4000 3500 3000

IgG concentration (mg/dL) i;

1 Anti-D positive control
*2 Anti-D negative control

Fig. 2 False negative agglutination by anti-D on original PEG-IAT in high concentra-

tions of intravenous immunoglobulin
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With no irregular antibody |

* Normal sera *

Incubation (37°C, 15min.)
‘Wash 4 times
Panel cell PEG

1 drop 2 drops

IgG-coated RBCs

Anti-IgG 3000rpm, 15sec. 1 drop

Agglutination

* Hypergammaglobulinemia sera *

Incubation (37°C, 15min.)
» Wash 4 times »
Panel cell PEG

1 drop 2 drops

- vg =

Anti-IgG IgG-coated RBCs
2 drops 3000rpm, 15sec. ? drop

No agglutination
| Anti-IgG is neutralized by excessive 1gG l (—~ +)

Fig.3-1 Mechanism of false negative agglutination of positive control cells in hyper-
gammaglobulinemia sera with no irregular antibody
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With an irregular antibody |

* Normal sera *

: : Panel cell I 2 drops

5’

1 drop

Anti-IgG
2 drops

3000rpm, 15sec.
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Incubation (37°C, 15min.)
Wash 4 times

PEG

. Panel cell

: Excessive IgG

. Anti-human IgG
. IgG-coated RBCs

£~(< *

. Irregular antibody
Agglutination

* Hypergammaglobulinemia sera *

TS
o My
Panel cell PEG

1 drop

-

Anti-Igf
2 drops

Incubation (37°C, 15min.)
Wash 4 times

2 drops

3000rpm, 15. IIgG—coated RB.

1 drop

l Anti-IgG is neutralized by excessive IgG I

No agglutination
(=~=%)

Fig. 3-2 Mechanism of false negative agglutination of positive control cells in hyper-
gammaglobulinemia sera with an irregular antibody
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