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Abstract. – BACKGROUND AND OBJECTIVES:
Hypertensive crisis is a condition characterized
by rapid and inappropriate symptomatic eleva-
tion of blood pressure (BP) that is commonly
seen in Emergency Departments. Oral or sub-
lingual captopril is commonly used in the Emer-
gency Departments. The unpleasant taste of the
sublingual drugs causes uncomfortable condi-
tion to the patient. Studies showing no differ-
ence between oral and sublingual captopril has
been ignored so far. Herein we compared the
oral and sublingual captopril efficiency in the
hypertensive urgencies. 

MATERIALS AND METHODS: In this retro-
spective observational study, 71 patients admit-
ted with hypertensive urgency to Emergency
Departments of two hospitals in 2011 whose
blood pressure were recorded before captopril
administration and blood pressure were record-
ed after captopril administration at 0-5-15-30-
45-60 minutes were included the study. The re-
ductions of the blood pressure of oral and sub-
lingual captopril groups were compared. 

RESULTS: There were 28 patients at oral and
43 at sublingual captopril group. The mean age
± SD was 58.13 ± 8.66 years and 41 (57.7%) pa-
tients were female. The most common com-
plaints were headache, nausea/vomiting and
weakness. 65 (91.5%) patients were using anti-
hypertensive drugs before admitted to hospital.
The blood pressure at 0, 5, 15, 30, 45 and 60th

minutes of therapy didn’t show any difference
between oral and sublingual captopril use.

CONCLUSIONS: There was any difference be-
tween oral and sublingual captopril efficiency
to control of hypertension in patient with hyper-
tensive urgency. For a more comfortable treat-
ment, oral captopril may be a more convenient
choice in the hypertensive urgencies.
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Introduction 

Hypertensive crisis is a risky condition that
commonly seen in Emergency Departments and
it is characterized by inappropriate symptomatic
elevation of blood pressure. Elevated blood pres-
sure with end-organ damage is called as hyper-
tensive emergency and it is called hypertensive
urgency if end-organ damage is absent. Cardio-
vascular, renal and central nervous system (CNS)
are frequently affected1,2. The Joint National
Committee suggests decreasing the blood pres-
sure in cases of hypertensive urgency and emer-
gency conditions in order to prevent end-organ
damage3,4. Despite certain studies suggest fast
and effective oral and sublingual agents in recent
studies it is showed that the rapid and fast reduc-
tion of the blood pressure is dangerous4,5. Oral
and sublingual usage of captopril is quite com-
mon in emergency services. There are many
studies showing the sublingual captopril reduces
the blood pressure effectively in hypertensive
crises2,6. But the studies in the literature that
showing no difference between oral and sublin-
gual captopril have been neglected yet7.

Although sublingual route are preferred for
some drugs, because of the unpleasant taste this
route is an uncomfortable way of treatment for pa-
tients. Local hypersensitivity and chemical burns
could be seen by the direct contact of the sublin-
gual drugs with the oral mucosa. As a result, a
burning sensation, metallic taste and ulcers could
be seen in the mouth8. Additionally, in many stud-
ies the usage of cardiovascular drugs caused bad
taste and the loss of sense of taste in the mouth9.

In this study we compared the efficiency of
oral and sublingual captopril in patients admitted
to the Emergency Department with hypertensive
urgency.
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not normally distributed variables were calculat-
ed by Independent Samples t-test. Boxplot graph
was performed for blood pressure values of oral
and sublingual captopril usage. p < 0.05 was con-
sidered statistically significant.

Results

A total of 71 patients were included in the study.
The mean age ± SD was 58.13 ± 8.66 years and 41
(57.7%) patients were female. The most common
complaints were headache (49 patients; 69.0%), fa-

Materials and Methods

In this retrospective study we searched hospitals
records of patients admitted to Emergency Depart-
ments of Ankara Numune and Diskapi Yidirim
Beyazit Training and Research Hospitals patients
with diagnosis of hypertension according to the
ICD 10 (International Classification of Diseases)
between 01 January 2011 and 31 December 2011.
Patients with stage 2 hypertension (systolic BP
≥160 mmHg or diastolic BP ≥100 mmHg) Ac-
cording to JNC-7 (Seventh Report of the Joint Na-
tional Committee on Prevention, Detection, Evalu-
ation, and Treatment of High Blood Pressure)
were included the study. Patients with end-organ
damage and clinical records of patients contain in-
complete information or not accessible were ex-
cluded. A total of 2325 patients were evaluated as
hypertension. 1214 of them were given only oral
or sublingual 25 mg of captopril and whose data
were recorded appropriately. Among those pa-
tients, the hospitals records including the blood
pressure measurement of the patients at hospital
admission, and at 0, 5, 15, 30, 45 and 60th min-
utes of captopril treatment, 71 patients were in-
cluded in the study. The presence of a diagnosis of
hypertension, previous medications, ages, gender,
chief complaints of admission and blood pressures
at 0, 5, 15, 30, 45 and 60th minutes were recorded.

Statistical Analysis
All statistical analyses were performed using

SPSS 15.0 for windows (SPSS Inc., Chicago, IL,
USA). Continuous variables were expressed by
mean ± SD (standard deviation) and frequent
variables as percent. The distribution of continu-
ous variables defined by histogram and One
Sample Kolmogorov-Smirnov test. Difference
between normally distributed variables were cal-
culated by One Sample t-test; if the variables did

Oral Captopril n = 28 Sublingual Captopril n = 43

Time (min) SBP DBP MAP SBP DBP MAP

0 182 ± 21 99 ± 14 126 ± 14 185 ± 21 99 ± 12 128 ± 15
5 min 172 ± 21 94 ± 13 120 ± 14 178 ± 23 98 ± 13 125 ± 15
15 min 165 ± 17 89 ± 9 115 ± 11 170 ± 23 93 ± 14 119 ± 15
30 min 158 ± 19 87 ± 8 111 ± 11 160 ± 20 91 ± 9 114 ± 11
45 min 152 ± 15 84 ± 8 107 ± 10 153 ± 17 86 ± 9 108 ± 13
60 min 147 ± 11 81 ± 6 103 ± 7 147 ± 13 83 ± 7 104 ± 10

Table I. The effect of oral and sublingual captopril on systolic, diastolic and mean arterial blood pressure in each group.

* SBP: Systolic Blood Pressure (mmHg), DBP: Diastolic Blood Pressure (mmHg), MAP: Mean Arterial Pressure (mmHg).
The data are given as mean ± standard deviation

Figure 1. The effect of oral and sublingual captopril on blood
pressure.
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tigue/weakness (27 patients; 38.0%) and
nausea/vomiting (16 patients; 22.5%). 65 of the pa-
tients (91.5%) had a history of hypertension and re-
ceiving antihypertensive medication, other patients
were not using any drug and didn’t have any history
of hypertension. Among drug using 65 patients, 41
of them (63.5%) were using ACE (angiotensin-con-
verting-enzyme inhibitor) inhibitor. In the Emer-
gency Department captopril were given to the 43 of
the patients (60.6%) by oral route, and 28 of the pa-
tients (39.4%) by sublingual route. Mean ± SD val-
ues of SBP, DBP and MAP were given in Table I
for both oral and sublingual groups. Also boxplot
graph of these values were given in Figure 1. In
Figure 2, change in time (0, 5, 15, 30, 45 and 60th

minutes) of SBP, DBP and MAP values were
showed. At the admission SBP, DBP and MAPs
were similar in both sublingual and oral captopril
treatment groups (p > 0.05) (Table II). BP measure-
ment after oral and sublingual captopril were also
similar at 5, 15, 30, 45 and 60th minutes after treat-
ment (p > 0.05) (Table II). Statistically significant
BP decreases were observed in each group 15 min-
utes after the captopril treatment (p < 0.01). There
wasn’t any difference between oral and sublingual
group at any time. p values of the comparison of
SBP, DBP and MAP between sublingual and oral
captopril group were given in Table II.

Discussion

Hypertensive urgencies are distinguished from
hypertensive emergencies by the lack of acutely
progressive target organ damage such as aortic
dissection, acute myocardial infarction, acute
pulmonary edema, intracerebral hemorrhage or
hypertensive encephalopathy. There is no proven
benefit from rapid reduction of the blood pres-
sure in patients with hypertensive urgencies. In
these patients, utilizing oral medications to lower
the BP gradually over 24 to 48 h is the best ap-
proach to management10,11. Cerebral or myocar-
dial ischemia or infarction can be induced by ag-
gressive antihypertensive therapy if elevated
blood pressure below the autoregulatory range of
these vascular beds. On the other hand, drugs
have rapid onset clinical effect such as sublingual
nifedipine could be used in treatment of hyper-
tensive emergency with end organ damage12.

Although many alternative antihypertensive
drugs used in hypertensive urgencies, captopril
have been used for more than 20 years at emer-
gency services. As captopril could be used sublin-
gually, it was compared with nifedipine in many
studies and use of sublingual captopril was sug-
gested in hypertensive crisis13,14. Medications could
be applied by intravenous, oral or sublingual route
as alternative methods in the Emergency Depart-
ments. If the patient is unconscious and the drug
could be absorbed sublingually, rapid and safe
treatment could be achieved by sublingual route.

Sublingual route is preferred because the oral
mucosa is well vascularized, by-pass of the drug
absorption at small intestines and the liver first pass
absorption, rapid therapeutic effect could be provid-
ed15. But even in short term use, sublingual drugs
gives bitter taste and bad effect on tongue, also

Time Systolic  Diastolic BP MAP (p)
(min) BP (p) (p)

0 0.585 0.874 0.522
5 min 0.322 0.263 0.220
15 min 0.410 0.213 0.251
30 min 0.652 0.095 0.248
45 min 0.816 0.385 0.587
60 min 0.982 0.378 0.982

Table II. The comparison of oral and sublingual captopril on
systolic, diastolic and mean arterial blood pressure in each
group.

* SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pres-
sure, MAP: Mean Arterial Pressure

Figure 2. The effect of oral and sublingual captopril on
blood pressure.



causes undesirable effects because of hypersensitiv-
ity and chemical burns on oral mucosa8. As an alter-
native method oral route may be preferred frequent-
ly in the Emergency Departments because it is safe
and easy. Thus drug remains in the mouth a short
time compared to the sublingual way and it is toler-
ated better. In many studies it is reported that the
sublingual captopril decreases the blood pressure
better than the oral route16-18. However Dess-Fulgeri
et al7 reported there is no difference between oral
and sublingual captopril to decrease the blood pres-
sure and inhibition of plasma renin activity and an-
giotensin converting enzyme7. On the other hand
Dali et al18 reported that captopril absorption from
the sublingual cavity of rabbits was low and did not
agree with that observed in man19.

In our study, in the first hour there was no sig-
nificant difference between sublingual and oral
captopril to reduce the blood pressure. Also some
studies showed this previously but they are ne-
glected7,19. With these findings in case of hyper-
tensive urgencies, oral captopril usage will be ap-
propriate to control the blood pressure. But if the
patient cannot tolerate the oral way, sublingual
captopril is still effective despite its bad taste.

Conclusions

Today, in the case of hypertensive urgencies,
to research the end-organ damage is suggested. If
end-organ damage is absent to reduce the blood
pressure rapidly doesn’t recommended. To re-
duce the blood pressure, captopril is still popular
but the usage of sublingual captopril to reduce
the blood pressure causes an uncomfortable treat-
ment. For the management of hypertensive con-
ditions, if end-organ damage is absent oral capto-
pril will be a comfortable and safe management.

References

1) BENDER SR, FONG MW, HEITZ S, BISOGNANO JD. Char-
acteristics and management of patients present-
ing to the emergency department with hyperten-
sive urgency. J Clin Hypertens 2006; 8: 12-18.

2) KAZERANI H, HAJIMORADI B, AMINI A, NASERI MH, MO-
HARAMZAD Y. Clinical efficacy of sublingual captopril
in the treatment of hypertensive urgency. Singa-
pore Med J 2009 ; 50: 400-402.

3) PAPADOPOULOS DP, MOUROUZIS I, THOMOPOULOS C,
MAKRIS T, PAPADEMETRIOU V. Hypertension crisis.
Blood Press 2010 ; 19: 328-336.

4) MARIK PE, RIVERA R. Hypertensive emergencies: an
update. Curr Opin Crit Care 2011; 17: 569-580.

5) GEMICI K, KARAKOC Y, ERSOY A, BARAN II, GULLULU S, COR-
DAN J. A Comparison of Safety and Efficacy of Sub-
lingual Captopril with Sublingual Nifedipine in Hyper-
tensive Crisis. Int J Angiol 1999; 8: 147-149.

6) CEYHAN B, KARAASLAN Y, CAYMAZ O, OTO A, ORAM E,
ORAM A, UGURLU S. Comparison of sublingual capto-
pril and sublingual nifedipine in hypertensive emer-
gencies. Jpn J Pharmacol 1990; 52: 189-193.

7) DESSI-FULGHERI P, BANDIERA F, RUBATTU S, COCCO F, MADED-
DU P, OPPES M, TONOLO GC, GLORIOSO N, RAPPELLI A.
Comparison of sublingual and oral captopril in hyper-
tension. Clin Exp Hypertens A 1987; 9: 593-597.

8) MADINIER I, BERRY N, CHICHMANIAN RM. [Drug-induced
oral ulcerations]. Ann Med Interne 2000; 151: 248-
254.

9) ZERVAKIS J, GRAHAM BG, SCHIFFMAN SS. Taste effects of
lingual application of cardiovascular medications.
Physiol Behav 2000; 68: 405-413.

10) MARIK PE, VARON J. Hypertensive crises: challenges
and management. Chest 2007; 131: 1949-1962.

11) BAKRIS GL KNM, FORMAN JP. Management of severe
asymptomatic hypertension (hypertensive urgen-
cies). Uptodate Website. Cited 2012 may 22.
Available from: URL:
http://www.uptodate.com/contents/management-of-
severe-asymptomatic-hypertension-hypertensive-
urgencies?source=search_result&search=hyper-
tensive+urgency&selectedTitle=1%7E10.

12. KUBOTA R, KOMIYAMA T, SHIMADA H. Evaluation of the
method for nifedipine administration for a rapid onset
of clinical effect: a clinical study in normal volunteers.
Yakugaku Zasshi 2001; 121: 355-364.

13. GUERRERA G, MELINA D, CAPALDI L, MAURO R, COLIVICCHI F,
CARDILLO C, GUERRERA G, MUSUMECI V, SAVI L, SANTOLIQUI-
DO A. [Sublingually administered captopril versus
nifedipine in hypertension emergencies]. Minerva
Cardioangiol 1990; 38: 37-44.

14) ANGELI P, CHIESA M, CAREGARO L, MERKEL C, SACERDOTI D,
RONDANA M, GATTA A. Comparison of sublingual cap-
topril and nifedipine in immediate treatment of hyper-
tensive emergencies. A randomized, single-blind clin-
ical trial. Arch Intern Med. 1991; 151: 678-682.

15) ZHANG H, ZHANG J, STREISAND JB. Oral mucosal drug
delivery: clinical pharmacokinetics and therapeutic
applications. Clin Pharmacokinet 2002; 41: 661-680.

16) AL-FURAIH TA, MCELNAY JC, ELBORN JS, RUSK R, SCOTT

MG, MCMAHON J, NICHOLLS DP. Sublingual captopril—
a pharmacokinetic and pharmacodynamic evalua-
tion. Eur J Clin Pharmacol 1991; 40: 393-398.

17) CHETTY DJ, CHEN LL, CHIEN YW. Characterization of
captopril sublingual permeation: determination of
preferred routes and mechanisms. J Pharm Sci.
2001; 90: 1868-1877.

18) PEREZ C, DOUGNAC A, ALVAREZ M, ANDRESEN M, DIAZ O,
GENI R, PRAT G, VÁSQUEZ M. [Sublingual captopril ver-
sus nifedipine in the treatment of hypertensive crisis].
Rev Med Chil 1991; 119: 402-405.

19) DALI MM, MOENCH PA, MATHIAS NR, STETSKO PI, HERAN

CL, SMITH RL. A rabbit model for sublingual drug deliv-
ery: comparison with human pharmacokinetic stud-
ies of propranolol, verapamil and captopril. J Pharm
Sci 2006; 95: 37-44.

1645

Same effect of sublingual and oral Captopril in hypertensive crisis


