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High-Dose Hook Effect in Patients with Macroprolactinoma
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ABSTRACT

Background: Large amounts of antigen may produce false low values on immunoradiometric assays due to
the so-called high-dose hook effect. The physicians’ awareness of the possibility of the “high-dose hook effect”
will prevent preoperative misdiagnosis. The study was designed to identify the frequency and clinical features
of patients with pituitary macroadenomas in whom a high-dose PRL hook effect was documented.

Methods: Our retrospective study involved 42 patients with non-functioning pituitary adenomas (tumor
diameter > 30 mm) who underwent transsphenoidal microsurgery from between Jan 1999 to Aug 2004, and 6
patients with non-functioning pituitary adenoma (tumor diameter > 30 mm) were selected for prospective study
from Sep 2003 to Feb 2004. Our retrospective study also involved 13 patients with macroprolactinoma for the
comparison of the clinical features.

Results: 1) The presence of a high-dose hook effect was retrospectively suggested when the PRL levels
increased in 4 out of the 42 patients with non- functioning adenomas (tumor diameter > 30 mm) after surgery.
Post-operative immunohistochemical staining of their pituitary specimens revealed the tumors to be prolactinoma.

2) Prospectively, dilution testing of the specimens obtained before surgery was done in the 6 patients, and
one patient presented with a case of the hook effect. The patient’s prolactin level was measured at 53.1 ng/mL
before dilution and this was increased up to 22,600 ng/mL upon the 1:1000 dilution.

3) Conclusively, the hook effect was seen in 5 of the 48 patients (10.4%) with non-functioning pituitary
adenoma (tumor diameter > 30 mm)

4) Compared with other 2 patient groups (the macroprolactinoma (N=13) group, and the non-functioning pituitary
tumor (N=43) group), the high-dose PRL hook effect is more likely to be observed in male patients with large
pituitary tumors.

Conclusion: In order to avoid the high-dose hook effect, PRL should be assayed at 1:100~1:200 or even
higher dilutions of serum from all patients (and especially the male patients) with large pituitary tumors (J Kor
Soc Endocrinol 20:148~153, 2005).
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Table 1. Summary of the Clinical Characteristics of the 5 Patients with High-Dose Hook Effect

Sex Age Symptom Size (mm) PRL(EII;/ZT)SW) P?ItI}-IIOCl;)-%y
patient 1 male 25 headache 35%32x%30 75.4 — 5050 PRL (+)
patient 2 male 44 visual 55%x38x%32 954 — 1518 PRL (+)

disturbance
patient 3 male 44 visual, sexual 55x35%30 55— 690 PRL (+)
disturbance
pateint 4 male 34 headachevisual 39x36x%32 91.6 — 3810 PRL (+)
disturbance
patient 5 male 18 headache 45%40x40 <dilution of sample> not
visual disturbance ( x1) 53.1 operated
(x10"  >200

(x10%)  >200
(x10%) 22.6%

* Final result of PRL: 22600 ng/ml
T Immunohistochemistry

Retrospective
N=42

PRL levels increase
after surgery
N=4

Prospective
N=6

PRL levels increase
after dilution
N=1

Hook effect in non-functioning macroadenomas (>30 mm)
5/48 (10.4%)

Fig. 1. The frequency of high-dose hook effect in non-functioning pituitary macroadenomas (diameter

> 30 mm)
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D) 30 e A Rl Sl Ag o A
9 429 BAZ B A} avie] DA o ¥ 2E
zzeEtelx)o] FA% A8 Ko hook effect®] 74
AN oI5 BE % F AR Al =
el frlgeE A9t (Table 1).

2) Ao 612 Ao % A PHS Aslo]
S % Zzebele] AAE AR 3t 199] Bkl
84 41 Zeeel 44 A9ph 531 ng mLE Sgsgle
U e AAE 10000 34 3 ZzeElX]v) 22,600
ng/mLEZ A=531= hook effect &74-5 ¥t} (Table 1).

3) % 487] 27 30 mm o491 M HsA] A
F3}F F 59014 hook effectE Xof 274 30 mm o]

HlEn]A] AFollA 104%2] HIER
Aok (Fig. 1).

Hook effectE X2l 3xl=2] AHE EAL (Table 1)
T2 Zgol] ot FEolt A4 b SRS TS
A7 FEE Z4she T 1ok

4) Hook effectE HQl A% A 5H)S XSHE] =
Z2el 58] A AFo = Fkd Sk (139) 9 vlEs)]
A A% ST @39) 2 27t vlazslods il (Table 2) %
ko] F77} AL (46+9mm vs 36 +10mm, 36+9

mm, P <0.05), YAl ¥4 (100% vs 58.1%, 61.5%, P <
0.05)31= EAS Boek AHe Zb7 37 + 134, 48 £ 13
All, 33 £ 11412 hook effect A% ATollA] Yol H2
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Table 2. Comparison of Clinical Characteristics in Patients with Macoradenoma

Non-functioning

Hook effect

adenoma adenoma Macroprolactinoma
N 43/48 5/48 13
Sex (M/F) 25/18 (58.1%)* 5/0 (100%) 8/5 (61.5%)*
Age (yr) 48 + 13 (14~74) 33 £11(18~44) 37 £ 13 (15~65)
PRL (ng/mL) 18 £ 15 (1~87)* 74 +19 (53~95) 3957 + 5155(563~20000)*
Size (mm) 36 £ 10 (30~70)* 48 £ 9 (35~55) 36 £ 9 (30~60)*

* P<0.05 vs Hook effect adenoma

FolsHAl SAANE (74 ng/mL vs 3,957 ng/mL, P < 0.05),
vl A SR wlaelke felslAl S (74
ng/mL vs 18 ng/mL, P < 0.05)=]o] 9Jgic}. m=sk Akl o
Z hook effects X9l 3t o] x|} XSFE] =2kl
H AEeE gk e o A T2 X9
H]3Zof|A1= hook effectE HQl 3kx}e] Tzl 2|7l Y5
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