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Pregabalin Blunts Cardiovascular
Response to Laryngoscopy and

Tracheal Intubation

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: Pre ga ba lin, li ke ga ba pen tin, is an ami no acid de ri va ti ve of gam ma-ami no
but yric acid and is be ing used exc lu si vely in the tre at ment of ne u ro pat hic pa in be si des as an an-
ti con vul sant. Many stu di es ha ve re cently be en do ne to di mi nish the ref lex res pon ses to lary ngo-
s co pic in tu ba ti on with the use of a va ri ety of agents inc lu ding ana est he tics, an tihy per ten si ves,
be ta bloc kers and ga ba pen tin. In this study we ai med to show if pre ga ba lin at te nu a tes the car di -
o vas cu lar res pon se to trac he al in tu ba ti on of the pa ti ents uder go ing lum bar dis cal her ni a re pa ir un -
der ge ne ral ana est he si a. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  50 pa ti ents we re al lo ca ted to re ce i ve 150 mg
pre ga ba lin p.o or pla ce bo cap su les one ho ur be fo re the sur gery. Pa ti ents did not re ce i ve any pre-
me di ca ti on. Af ter the in duc ti on of ana est he si a with 2 mg kg-1 pro po fol and 0.1 mg kg-1 ve cu ro -
ni um, lary ngos copy and trac he al in tu ba ti on was per for med and me an ar te ri al pres su re (MAP)
and he art ra tes (HR) we re eva lu a ted in res pon se to lary ngos copy. RRee  ssuullttss::  The me an blo od pres-
su re and he art ra tes be fo re in duc ti on and af ter in duc ti on did not dif fer sig ni fi cantly bet we en
gro ups. MAP and HR we re sig ni fi cantly low in pre ga ba lin gro up du ring and af ter in tu ba ti on. Fo -
ur pa ti ents in con trol gro up and no ne in pre ga ba lin gro up had hyper ten si on du ring in tu ba ti on
which was tre a ted with ad di ti o nal bo lus do ses of pro po fol ad mi nis tra ti on. CCoonncc  lluu  ssii  oonn::  This study
shows that pre o pe ra ti vely gi ven pre ga ba lin 150 mg dep res ses ref lex tach ycar di a and hyper ten si -
on re la ted to la rin gos copy and pre vents the pres sor res pon ses to lary ngos copy and in tu ba ti on of
trac he a.

KKeeyy  WWoorrddss::  Pre ga ba lin; anest he si a, ge ne ral; lary ngos copy; in tu ba ti on, in trat rac he al

ÖÖZZEETT  AAmmaaçç:: Pre ga ba lin, ga ba pen tin gi bi, gam ma-ami no bu ti rik asi tin bir ami no asit tü re vi dir ve
an ti kon vul san ola rak kul la nı mı nın ya nın da nö ro pa tik ağ rı te da vi sin de de yo ğun ola rak kul la nıl -
mak ta dır. Tra ke al en tü bas yon ref leks ola rak sem pa tik ak ti vi te de ar tı şa se bep ola bi lir. La rin gos ko -
pik en tu bas yo na ref leks ce va bı azalt mak adı na şim di ye ka dar anes te zik ajan lar, an ti hi per tan sif ler,
be ta blo ker ler ve ga ba pen tin gi bi çok çe şit li ajan lar la bir çok ça lış ma ya pıl mış tır. Bu ça lış ma da ge -
nel anes te zi al tın da disk her ni si ona rı mı ya pı lan has ta lar da pre ga ba li nin tra ke al en tu bas yo na kar -
di yo vas ku ler ya nı tı bas kı la yıp bas kı la ma dı ğı nı araş tır ma yı amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:
Ça lış ma ya 50 has ta da hil edil di ve has ta la ra ope ras yon dan bir sa at ön ce oral 150 mg pre ga ba lin ya
da pla se bo kap sül le ri ve ril di. Pre me di kas yon uy gu lan ma yan has ta la ra 2 mg kg-1 pro po fol ve 0.1 mg
kg-1 ve cu ro ni um ile anes te zi in dük si yo nu son ra sın da la rin gos ko pi ve tra ke al en tü bas yo na or ta la ma
ar ter yel ba sınç (OAB) ve kalp hı zı (KH) ce vap la rı de ğer len di ril di. BBuull  gguu  llaarr:: İndük si yon ön ce si ve
son ra sı or ta la ma ar ter yel ba sınç ve kalp hı zı de ğer le ri açı sın dan grup lar ara sın da is ta tis tik sel ola rak
an lam lı fark lı lık göz len me di. En tü bas yon es na sın da ve son ra sın da ki OAB ve KH de ğer le ri ise pre -
ga ba lin gru bun da is ta tis tik sel ola rak dü şük bu lun du. Pla se bo gru bun da dört has ta da en tü bas yon es -
na sın da, ek pro po fol bo lus la rıy la te da vi edil me si ge re ken hi per tan si yon ge li şir ken, pre ga ba lin
gru bun da ise hiç bir has ta da en tü bas yon da hi per tan si yon göz len me di. SSoo  nnuuçç:: Bu ça lış ma ya gö re,
pre o pe ra tif ola rak ve ri len 150 mg pre ga ba lin la rin gos ko pi ve en tü bas yo na iliş kin ta şi kar di ve hi per -
tan si yo nu bas kı la mak ta ve sem pa tik ya nı tı ön le mek te dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pre ga ba lin; ge nel anes te zi; la rin gos ko pi; intratrokeal en tü bas yon
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n 1940, Re id and Bra ce first des cri bed ha e -
mody na mic res pon se to lary ngos copy and in-
tu ba ti on.1 Trac he al in tu ba ti on ca u ses a ref lex

in cre a se in sympat he tic ac ti vity that may re sult in
hyper ten si on, tach ycar di a and arrhy thmi a.2 Alt ho -
ugh in the ma jo rity of pa ti ents un der go ing ana est -
he si a, the se res pon ses are tran si ent and pro bably of
litt le con se qu en ce, they may be harm ful to so me
pa ti ents, ma inly tho se with myo car di al or ce reb ro
vas cu lar di se a ses.3

One of the ma in go als of the ana est he si o lo gist
is to pre vent or mi ni mi ze all of the se ad ver se ef-
fects.

Many stu di es ha ve re cently be en do ne to di-
mi nish the se ref lex res pon ses to lary ngos co pic in-
tu ba ti on with the use of a va ri ety of agents
inc lu ding ana est he tics, an tihy per ten si ves and be ta
bloc kers.4-12

Few stu di es ha ve shown that ga ba pen tin is ef-
fec ti ve in blun ting pres sor res pon se to lary ngos -
copy and en dot rac he al in tu ba ti on.13,14 Pre ga ba lin,
li ke ga ba pen tin, is an ami no acid de ri va ti ve of gam -
ma-ami no but yric acid (GA BA ana lo gu e). Pre ga ba -
lin is the phar ma co lo gi cally ac ti ve S-enan ti o mer of
3-ami no methyl-5-methyl-he xa no ic acid. It is an
α2-del ta li gand that has anal ge sic, an ti con vul sant
and an xi oly tic ac ti vity.15,16 Alp ha2-del ta is an au xi -
li ary pro te in as so ci a ted with vol ta ge-ga ted cal ci um
chan nels and pre ga ba lin binds po tently to the α 2-
del ta su bu nit re sul ting in mo du la ti on of cal ci um
chan nels and re duc ti on in the re le a se of se ve ral ne -
u rot rans mit ters.17,18

Re cently pre ga ba lin has be en shown in stu di -
es to pro vi de equ i va lent anal ge sic ef fi cacy to ga ba -
pen tin, ho we ver, at much lo wer do ses.19 But, to our
know led ge, it’s not be en shown yet if it at te nu a tes
he mody na mic res pon ses fol lo wing trac he al in tu -
ba ti on, as ga ba pen tin do es. And we de sig ned this
study to in ves ti ga te the ef fect of pre ga ba lin on the
chan ges in blo od pres su re and he art ra te ob ser ved
du ring lary ngos copy and trac he al in tu ba ti on.

PA TI ENTS AND MET HODS

Af ter ob ta i ning hos pi tal et hics com mit te e ap pro val
and pa ti ent con sent, 50 ASA I adult pa ti ents un der-

go ing elec ti ve lum bar disc sur gery un der ge ne ral
ana est he si a we re se lec ted. Pa ti ents ha ving hyper-
ten si on, bronc hos pas tic di se a se, car di ac prob lems,
an ti ci pa ted dif fi cult air way, he pa tic or re nal fa i lu -
re, al ler gi es to any of the study drugs and tho se
who we re re ce i ving me di ca ti ons known to af fect
blo od pres su re and he art ra te and ad mi nis tra ti on of
se da ti ve or nar co tic drugs in the pre vi o us 24 ho urs
we re exc lu ded. At the preope ra ti ve vi sit the dif fi -
culty of the air way was gra ded by the Mal lam pa ti
test.

Pa ti ents did not re ce i ve any pre me di ca ti on. Pla-
ce bo cap su les we re pre pa red af ter emp tying of the
pre ga ba lin cap su les and fil led with thin su gar. All
pa ti ents we re ran domly al lo ca ted using com pu te ri -
zed ran do mi za ti on to re ce i ve pre ga ba lin cap su les
150 mg (Gro up I, n= 25) (Lyri ca, Pfi zer, Go e dec ke
GmbH, Ger many) or pla ce bo cap su les (Gro up II, n=
25) 1 h pri or to the in duc ti on of ana est he si a.

Upon ar ri val in the ope ra ting ro om, a 18G cat-
he ter was in ser ted in a pe rip he ral ve in and an
Isoly te so lu ti on 6-8 ml kg-1 was star ted. Stan dard
mo ni to ring inc lu ding elec tro car di og raphy (ECG),
no nin va si ve me an ar te ri al pres su re (MAP), pe rip -
he ral oxy gen sa tu ra ti on (SpO2) was used. Af ter 3
min of pre oxy ge na ti on ana est he si a was in du ced
with pro po fol 2 mg kg–1 iv and ve cu ro ni um 0.1 mg
kg–1 was ad mi nis te red to pro du ce ne u ro mus cu lar
block, fen tanyl in in duc ti on was omit ted in or der
to pre vent the mi sin ter pre ta ti on of the pa ra me ters
in res pon se to lary ngos copy. Trac he al in tu ba ti on
was per for med 3 min af ter loss of ver bal con tact.
All in tu ba ti ons we re per for med by the sa me ana-
est he si o lo gist blin ded to the study. The du ra ti on of
lary ngos copy and in tu ba ti on was li mi ted to the mi-
ni mum pos sib le ti me to all pa ti entss and did not ex-
ce ed sixty se conds.

Me an ar te ri al blo od pres su re (MAP) and he art
ra tes (HR) we re re cor ded be fo re and af ter in duc ti -
on, du ring lary ngos copy, 1, 3, 5 and 10 min af ter
in tu ba ti on. Ep hed ri ne 5 mg was ad mi nis te red for
hypo ten si on with a dec re a se of >30% from ba se li -
ne va lu es for >60 s; and at ro pi ne, for brady car di a
(he art ra te <45 be ats mi n-1). For hyper ten si on (an
in cre a se of >30% abo ve ba se li ne for >60 s) or tach -
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ycar di a (he art ra te >130 be ats mi n-1 for >60 s), 20
mg in cre men tal bo lus do ses of pro po fol was used.

STA TIS TICS

Po wer cal cu la ti ons ba sed on pre vi o us da ta sug ges -
ted that 25 pa ti ents per gro up wo uld de tect a 20%
dif fe ren ce in MAP or he art ra te bet we en the gro-
ups af ter in tu ba ti on (α= 0.05, po wer of 80%). All
analy ses we re per for med using SPSS for Win dows
com pu ter soft wa re (re le a se 10.0) (SPSS Inc., Chi-
ca go, IL, USA).

Des crip ti ve sta tis tics are ex pres sed as me ans ±
stan dard de vi a ti on un less ot her wi se sta ted. Stu-
dent’s t-test was used for com pa ri son of the me ans
of con ti nu o us va ri ab les and nor mally dis tri bu ted
da ta. The Mann-Whit ney U-test was used ot her -
wi se. In di vi du al in ter-gro up com pa ri sons, whe re
ap prop ri a te, we re do ne using Pa i red samp le t test
and Wil co xon test. 

The qu a li ta ti ve da ta we re eva lu a ted using Chi-
squ a re test. Re sults we re gi ven in 95% con fi den ce
in ter val and sig ni fi can ce was ac cep ted at p< 0.05
le vel.

RE SULTS

The re we re no sig ni fi cant dif fe ren ces bet we en the
gro up 1 and gro up 2 with res pect to age, he ight,
body we ight or gen der (Tab le 1).

Chan ges in me an ar te ri al pres su re (MAP)
(mmHg) in gro up 1 and 2 was shown in Fi gu re 1.

The me an blo od pres su re be fo re in duc ti on and
af ter in duc ti on did not dif fer sig ni fi cantly bet we en
gro up 1 and gro up 2. MAP va lu es we re sig ni fi -
cantly low (p< 0.01) in the pre ga ba lin gro up com-
pa red to the con trol gro up du ring in tu ba ti on; aga in

in the pre ga ba lin gro up MAP va lu es at the 1st, 3rd

and 5th mi nu te me a su re ments af ter in tu ba ti on ha -
ve be en de tec ted to be sig ni fi cantly low (p< 0.01);
but 10th mi nu te me a su re ments af ter in tu ba ti on did
not show sig ni fi cant dif fe ren ce bet we en gro ups (p>
0.05).

He art ra te re cor dings are shown in Fi gu re 2.
Be fo re and af ter in duc ti on, va lu es did not show a
sig ni fi cant dif fe ren ce bet we en gro ups (p> 0.05).
Du ring in tu ba ti on the HR me a su re ments of pre ga -
ba lin gro up ha ve be en de tec ted to be sig ni fi cantly
lo wer com pa red to the pla ce bo gro up (p< 0.01); 1st,
3rd, 5th and 10th mi nu tes me a su re ments af ter in tu -
ba ti on ha ve al so be en de tec ted to be sig ni fi cantly
low in the pre ga ba lin gro up (p< 0.01).

Fo ur pa ti ents in con trol gro up and no ne in
pre ga ba lin gro up had hyper ten si on du ring in tu ba -
ti on which was tre a ted with ad di ti o nal bo lus do ses
of pro po fol ad mi nis tra ti on. We did not se e any si -
de ef fects, such as diz zi ness, som no len ce, na u se a,
hyper sen si ti vity, pe rip he ral ede ma or blur red vi si -
on.

DIS CUS SI ON

Lary ngos copy and in tu ba ti on are man da tory for
most pa ti ents un der go ing ope ra ti on un der ge ne ral
ana est he si a, which is in va ri ably as so ci a ted with
cer ta in car di o vas cu lar chan ges such as tach ycar di -

Group 1 (n:25) Group 2 (n: 25)

Age (yr) 40 ± 11 41 ± 12

Height (cm) 167 ± 7 166 ± 7

Body weight (kg) 70 ± 9 69 ± 10

Female (n) 16 18

Male (n) 9 7

TABLE 1: Patient characteristics in each group: 
Values are mean ± standard deviation. There was 

no statistical significance between groups.

FIGURE 1: Changes in mean arterial pressure (MAP)(mmHg) in groups.
* p< 0.05.
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a or brady car di a, ri se in blo od pres su re and a wi de
va ri ety of car di ac arry thmi as.20 Many phar ma co lo -
gic in ter ven ti ons ha ve be en sug ges ted to at te nu a te
the se ref lex res pon ses to lary ngos co pic in tu ba ti on.
The se inc lu de the use of a va ri ety of in ha led and
in tra ve no us ana est he tics, ne u ro mus cu lar bloc kers,
opi o ids, li do ca i ne, be ta ad re ner gic an ta go nists, an-
tihy per ten si ves, nit rogl yce rin and mag ne si um.4-12

Un for tu na tely, no ne of the se phar ma co lo gi cal ma-
ni pu la ti ons can con sis tently and ef fec ti vely at te -
nu a te the se ad ver se res pon ses, nor are they fre e
from comp li ca ti ons. Short-ac ting opi o ids ap pe ar to
ha ve a re li ab le and cons tant ef fect but they may
con tri bu te to pos to pe ra ti ve res pi ra tory dep res si on.
Li do ca i ne is the drug used most of ten, but its ef fi -
cacy has be en qu es ti o ned in re cent stu di es.8,12 Be ta-
bloc kers with brady car dic, an tihy per ten si ve,
an ti arrhy thmic and an ti isc ha e mic pro per ti es ha ve
be en ad vo ca ted. As op po sed to li do ca i ne, the se
agents are mo re ef fec ti ve in pre ven ting the chan ges
in he art ra te than the pres sor res pon se.8,9 Be ca u se of
the ir dep res sor ef fects on the myo car di um, the ir
pla ce still re ma ins to be de fi ned, es pe ci ally in the
car di ac risk pa ti ents. Nit rogl yce rin is spe ci fi cally
in di ca ted in co ro nary ar tery di se a se; ho we ver it ca -
u ses tach ycar di a. Clo ni di ne and cal ci um chan nel
bloc kers se em to be less ef fec ti ve in pre ven ting ha -
e mody na mic al te ra ti ons.10,21 The risk of hypo ten si -
on from cal ci um chan nel bloc kers such as
ni car di pi ne and ve ra pa mil when used with in ha la -

ti on agents for ma in te nan ce of ana est he si a sho uld
be cons tantly bor ne in mind. Si mi lar to ga ba pen -
tin, which is ef fec ti ve in the tre at ment of ne u ro -
pat hic pa in, pre ga ba lin spe ci fi cally tar gets an
im por tant pro no ci cep ti ve si te of the cen tral sen si -
ti sa ti on cas ca de.22-24 Alt ho ugh the mec ha nism of
ac ti on of pre ga ba lin is unk nown, re sults with ge-
ne ti cally mo di fi ed mi ce and with com po unds
struc tu rally-re la ted to pre ga ba lin in di ca te that se-
lec ti ve bin ding to the α2-del ta pro te in is re qu i red
for anal ge sic, an ti e pi lep tic and an xi oly tic ac ti on in
ani mal mo dels. Al so the mec ha nisms of ac ti on of
pre ga ba lin ha ve al so be en lin ked to the L-ami no
asid trans por ter, alp ha-ami no-3-hid roxy-5-methyl-
4-izo xa zo lep ro pi o nic acid (AM PA) re cep tors, N-
methyl-D-as par ta te (NMDA) re cep tors and
ATP-sen si ti ve po tas si um chan nels. Only few da ta
in the li te ra tu re are ava i lab le re gar ding the ef fect 
of pre ga ba lin on the car di o vas cu lar system. No 
sig ni fi cant ef fects on car di o vas cu lar pa ra me ters
we re ob ser ved in vit ro with oral do ses up to 300
mg.kg-1 or IV do ses of 15-150mg.kg-1 in rats.25 Alt-
ho ugh ECG was only eva lu a ted vi su ally for ra te
and rhythm ab nor ma li ti es in sa fety phar ma co logy
stu di es, a com pre hen si ve eva lu a ti on, inc lu ding me -
a su re ment of QT in ter val, was con duc ted in mon-
keys gi ven pre ga ba lin for up to 69 we eks.25 Da ily
oral ad mi nis tra ti on of pre ga ba lin for 65 to 69 we eks
at do ses up to 500 mg.kg-1 pro du ced no car di ac
chan ges at tri bu tab le to drug tre at ment.

Re u ben et al re por ted in the ir study, which
com pa red the anal ge sic ef fi cacy of ce le co xib, pre-
ga ba lin and the ir com bi na ti on in 80 pa ti ents un der-
go ing elec ti ve de com pres si ve lum bar la mi nec tomy
with pos te ri or spi nal fu si on, that 150 mg of pre ga -
ba lin ad mi nis te red 1 h be fo re sur gery had no ef fect
on ar te ri al blo od pres su re or he art ra te.26

To the best of our know led ge no ran do mi zed
con trol led study eva lu a ted the ef fect of pre ga ba lin
on trac he al in tu ba ti on. In our study, gi ven 1 h be-
fo re ope ra ti on pre ga ba lin 150 mg re sul ted in sig ni-
fi cant dec re a ses in MAP va lu es in the first fi ve
mi nu tes, and in HR va lu es in the first ten mi nu -
tes. Me a su re ments in MAP va lu es just be fo re and
af ter in duc ti on did not dif fer sig ni fi cantly bet we -
en pre ga ba lin and con trol gro up (p> 005). MAP va-

FIGURE 2: Changes in heart rate (beats/minute) at various instances in
groups.
* p<0.05.
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lu es ha ve be en de tec ted to be sig ni fi cantly low (p<
0.01) in the pre ga ba lin gro up com pa red to the con-
trol gro up du ring in tu ba ti on; aga in in the pre ga -
ba lin gro up the 1st, 3rd and 5th mi nu te
me a su re ments af ter in tu ba ti on we re sig ni fi cantly
low (p< 0.01). In our study no ne of the pa ti ents in
the pre ga ba lin gro up ex hi bi ted se ve re hypo ten si -
on. The 10th mi nu te me a su re ments af ter in tu ba ti -
on did not show sig ni fi cant dif fe ren ce bet we en
gro ups. Fo ur pa ti ents in con trol gro up had hyper-
ten si on du ring in tu ba ti on which was tre a ted with
ad di ti o nal bo lus do se of pro po fol ad mi nis tra ti on.
HR va lu es be fo re and af ter in duc ti on did not show
sig ni fi cant dif fe ren ces bet we en gro ups (p> 005),
but du ring in tu ba ti on and at the fol lo wing me a su -
re ments un til 10 mi nu tes the pre ga ba lin gro up has
be en de tec ted to be sig ni fi cantly low com pa red to
the pla ce bo gro up (p< 0.01). The re we re no in ci -
den ces of brady car di a, tach ycar di a, arrhy thmi as,
ST seg ment, or ot her ECG chan ges ob ser ved du-
ring the study.

The mec ha nism by which pre ga ba lin at te nu a -
tes the pres sor res pon se to lary ngos copy and in tu -
ba ti on is unk nown. As pre ga ba lin and ga ba pen tin
sha re the sa me mec ha nism of ac ti on thro ugh in hi -
bi ti on of vol ta ge-ga ted cal ci um chan nels, it might

most pro bably be the sa me way as was shown in
the stu di es of Me mis et al and Fas so u la ki et al.13,14

Both of the se two stu di es exp la ni ed the ef fec ti vity
of ga ba pen tin in blun ting the pres sor res pon ses to
lary ngos copy by in hi bi ti on of cal ci um eff lux from
musc le cells.

The most fre qu ent si de ef fects of pre ga ba lin
are diz zi ness and som no len ce which are of mi nor
or mo de ra te deg re e of se ve rity. In our study gro-
ups no pa ti ents comp la i ned of the se or any si de ef-
fects.

Des pi te the evi den ce in the li te ra tu re and the
mo nog rap hic in for ma ti on of the agent re gar ding
the null ef fect on car di o vas cu lar pa ra me ters, this
study shows that pre o pe ra ti vely gi ven pre ga ba lin
150 mg dep res ses ref lex tach ycar di a and hyper ten -
si on re la ted to la rin gos copy and pre vents the pres-
sor res pon ses to lary ngos copy and in tu ba ti on of
trac he a. Ho we ver mo re de ta i led stu di es plan ned to
re ve al its ef fects on stress me di a tors and con se qu -
ent car di o vas cu lar res pon ses are ne e ded for an ac-
cu ra te and cle ar-cut conc lu si on on that is su e.
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