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Genetically Determined Serotonergic Activity Contributes to

Development of Analgesics Overuse in Chronic Tension Type

Headache

Jeong Wook Park, M.D., Joong Seok Kim, M.D., Yeong In Kim, M.D., Kwang Soo Lee, M.D.

Department of Neurology, The Catholic University of Korea College of Medicine, Seoul, Korea

Background: Approximately one half of the patients with chronic daily headaches report a regular use of
analgesics, making it an important issue for public health matters. However, factors contributing to the
dependency and overuse of analgesics for chronic tension type headaches have been little understood. We
investigated the role of chronic analgesics exposure in the natural course and clinical phenotype of headaches in
patients with chronic tension type headaches. We also evaluated genetically determined innate factor that could
exert a profound influence on a development of analgesics overuse using a serotonin transporter protein
polymorphism and serotonergically related harm avoidance (HA) personality dimension.

Methods: We analyzed the headache characteristics using a standardized questionnaire from 38 patients with
chronic tension type headache with analgesics overuse (CTTH-AO), from 40 patients with chronic tension type
headache without analgesics overuse (CTTH-NO) and from 100 healthy controls. We performed the serotonin
transporter protein gene linked to the polymorphic region (5-HTTLPR) genotype, polymorphism analyses and
investigated the serotonin related personality trait by evaluating the HA dimension in tri-dimensional personality

questionnaires (TPQ).

Results: We found a significantly higher pain intensity and disability score in patients with CTTH-AO. Most of
the patients with CTTH-AO used analgesics compound containing caffeine for pain relief. S/S genotype frequency
was significantly higher in patients with CTTH-AO than in those with CTTH-NO and controls. TPQ question-
naires showed significantly higher HA scores in both CTTH-AO and CTTH-NO than in controls.

Conclusions: This suggests a serotonergic activity might be involved in development of analgesics overuse in
chronic tension type headaches, and 5-HTTLPR might be one of the genetically contributing factors.
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Table 1. Comparison of headache characteristics in patients with chronic tension type headache (CTTH)

CTTH-AO (N=38) CTTH-NO (N=40) p value
Age 49.2+12.4 44.7£13.5 0.23
Duration of illness (yrs) 14.1+£12.0 7.4+10.5 0.01
Headache frequency (mo) 23.247.3 19.948.5 0.08
Headache duration (hours) 14.6+9.0 13.949.5 0.75
Pain index 7.3£1.92 6.6+1.7 0.01
Disablily score 5.743.1 434222 0.02
Analgesics usage frequency (mo) 21.5+6.4 3.0+4.0 <0.001
Dosage of analgesics (tablet/d) 2.5¢1.2 1.0£1.1 <0.001
Pain index = (Present[0-10] + Worst[0-10] + Average[0-10] pain intensity) /3
Disability score = (interference to Daily[0-10] + Social[0-10] + Work[0-10] activities) / 3
AO; analgesics overdose, NO; without analgesics overdose.
Table 2. Previous analgesics usage in patient with chronic tension type headache
CTTH-AO CTTH-NO
Simple analgesics 4 AAP(2),IPF(2) 10 AAP(9),IPF(1)
Caffeine contained compound analgesics 29 GR(12),PR(9),PZ(4),NS(2),SC(1),SD(1) 11 GR(7),PZ(4)
Unclassified 1 1
Unknown 4 2
None 0 17

AAP; Acetaminophen, IPF; Ibuprofen, GR; Geworin (AAP 300 mg + CAF (anhydrous caffeine) 50 mg + isopropylantipyrine 150 mg), PZ;
Penzal (AAP 250 mg+ CAF 50 mg + i-propylantipyrine 200 mg + aminoethanol bitartrate 25 mg), PR; Panpyrin (AAP 300 mg + CAF 50 mg
+ d-methylephedrine HC1 20 mg + glycerol guaiacholate 80 mg), NS; Noesin (AAP 500 mg + CAF 30 mg), SD; Saridon (AAP 250 mg + CAF
50 mg + i-propylantipyrine 150 mg), SC; Sinoca (CAF 50 mg + chlorophenylamine 4 mg + phenylpropanolamine 25 mg)

AO; analgesics overdose, NO; without analgesics overdose.
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Figure 1. Distribution of genotypes distribution of 5-HTTLPR
in patients chronic tension type headache and controls.
Statistically significant differences were as follows:

Genotype frequency were accessed between S/S and S/L plus L/L
Groups (CTTH-AO vs CTTH-NO vs control)x2:7.86 (2 df), P=0.020
Groups CTTH-AO vs (CTTH-NO, control)x2=4.85 (1 df), P=0.02

Figure 2. Distribution of allele frequency of 5-HTTLPR in
patients chronic tension type headache and controls.

Statistically significant differences were as follows:
Groups (CTTH-AO vs CTTH-NO vs control)x*=10.3 (2 df), P=0.006
Groups CTTH-AO vs (CTTH-NO, control)x2=6.52 (1 df), P=0.011

Al THON st SR SIslIRtmAL] T SHAEo| ofat

wth CTTH-AO B4} 381 5 29%8(73%) 0l 4, CTTH-NO 3t
A AEAIE A ARSI o2 1785 Al9iRt 237 <+ 11
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HolthTable 2).

CTTH-AO ¥ CTTH-NO A3} tjZol| 4 5-HTTLPR
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AR B dizte] Bl ou] A w2 WE=E HERRIT
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oju] Q= Zpo|E K I(p=0.006), CTTH-AO T} A
CTTH-NOZHAE 9 jz<to] mls] ou] QA 52 Rl=g
ER 2AEH(p=0.011).

K-TPQE &3l 5793 HA= CTTH-AOZARHol A 22,37,
CTTH-NOZHA|ol A 19, 95 0.2 tf2to] 16,35 Hls] &
= o] QA EITh(p<0.001), CTTH-AOS} CTTH-NO S}
9] H|aLof| A= CTTH-AOOA &2 3+ Hou 544
O 2 FofotA] okt

A CTTH $AH52 5-HTTLPR F-82g ol whet s/S
S/LAL/L w02 o] Bluldt J-5A)&] ARG W= S/Swkell
A 13.3%% S/LAL/Late] 7.0 Hls ou] A =3kch
(p=0.02).

Table 3. Comparison of harm avoidance dimension in patients
with chronic tension type headache

Harm avoidance

Mean+SD 95% Confidence interval (CI)
Control 16.3+6.3 14.9~17.7
CTTH-NO 19.946.7* 17.4~22.4
CTTH-AO 22.3+54" 20.2~22.5

Statistically significant differences from the control group were as
follows: ' P<0.001 after Bonferroni correction.

Table 4. Difference in analgesics usage frequency between
5-HTTLPR S/S allele and 5-HTTLPR S/L, L/L allele

Frequency of analgesics usage (day/mo)

Mean+SD 95% Confidence interval (CI)
S/S allele 13.3£11.3 0.4-16.3
S/L, L/L allele 7.0£8.6 2.4-11.6
P=0.02
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