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Systemic Toxicity of Ophthalmic Apraclonidine
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More than just an ocular solution.

Pekdemir M'. Yanturali S, Karakus G

+ Author information

Abstract

Apraclonidine eye drop is an alpha adrenergic agonist derived topical clonidine, used for the treatment of intraocular pressure
elevation. We report what is to our knowledge the first case of systemic toxicity of apraclonidine resulted from repeated local
administration. Clinical manifestation of toxicity was similar to oral clonidine overdose. Toxicities of ocular drugs should always be
considered when a patient presents with new systemic problems.




Gi

rii L B2l s m G

0

Ama -

Okuyucunun

bakmaya ht I ya-

sonu-1|ar EnE

Yaz EmE

konuyl a

.d ulyi nmadki sk

anl ay Ep

e

mi V4

(

ver ecek, tgneetbdgrlevie r ‘me-k



GiriL B°l ¢ imgnegn Yaz EmE

A¢ al ELgerakveEn n wvedlielidir

AOr jinalli Kin veri | mes
A¥nemi , °%zge¢nl ¢Keg, yenli
AAraLt Er ma y°ntemini b

A¢ al ELamaancBEanZE| d EKE b° |
a- Ek)
A The study guestion,
A Hypothesis, study objectives, aim of study



o Kalitell bir makale, bir detektif

hi kayes| gl bl



Gere- Y°ntem B°l|¢ér

r YEMEK vt
" TATLI KiTABI

ANasBlbrasunun yanEtE bu

ADeKer |l endi r ibitnecesvuen noakyuEyn



o P T
Y éhteni ESliimiilsitn Waz mL N ¢ N NG

oA
| v ¥
B i Ca
5 a5 "
:

A Redn edeni ol an b©°l
AYazar |l ara Dbi | gl b°1Il ¢ mg¢

Akl eri ve olaKandELE y°nt

gerektirebilir

Akstatisti ksel y°ntem

L

ABI I gi Il endiri |l mi L onam



THE LANCET

Y°ntem B°| g,m,kng,n

LANCET der ki J
YOnNnt e mi b1l T me s | e

O anl amadE i :

Atal ELma i-inde ol mayan |
Ak zl eyebiliyor mu ?
Acok basit Leyleri g°zde



Bul gul ar B2l ¢m¢gne¢gn Yaz:

©O Her Leyi kapsamak,

zor |l amas E, b1l r K1 ms e

ol madEKENE g°ster mez

"L AAK"W O 60+xT vxTFW+xT G Kz A\



Bul gul ar B2l ¢m¢gneéegn Yaz

0O Sonu-I|ar Db°l ¢ mg¢, b1 |
ol masEna kar LEn °zell
gere- ve y°ntem ve Sc_

tart ELma bRl ghgaiEdES:



Effect of intravenous corticosteroids on death within 14 days
in 10008 adults with clinically significant head injury (MRC
CRASH trial): randomised placebo-controlled trial

Articles

Articles

(SD 17) and median time from injury to randomisation
was 3 h (IQR 1-5). Treatment groups were balanced
with respect to patients’ characteristics and presence of
major extracranial injuries, cause of injury, and head CT
scan results.

Adherence to treatment was known for 9848 (98%)
patients, of whom 9748 (99%) received the full loading
dose. Although some patients died or were discharged
from hospital before completion of the full 48 h
maintenance dose, 8286 (83%) patients received at least
24 h of treatment.
o3k 3081530 (201%) 2961560(19-0%) Mortality data during the first 2 weeks were obtained

for 9964 patients. Of 4985 patients allocated cortico-

o e H}a\!:rﬂ;i:any i SUITAQ45X) 3882077 (187%) steroids whose outcomes were known, 1052 (21%) died

603, p=0-05 within 2 weeks of randomisation, compared with 893

Aipatents 1052/4985(21.1%) 6532879 (17.9%) (18%) of 4979 allocated placebo. Thus, the relative risk of
Gmonth follaw-up (95% 1) &3 A T death from all causes within 2 weeks in patients
ngeing Corticostercid better Corticosteraid worse. allocated corticosteroids compared with placebo was
1-18 (95% CI 1.09-1-27; p=0-0001; figure 2). The

relative risk of death at 2 weeks did not differ by injury
severity (p=0-22) or time since injury (p=0-05; figure 2).

Corticosteroid  Placebo Relative risk (39 CT)
(n=5007) (n=5001) ,

Iniury severity
Severs (GCS 3-8)  7BG/1G72 (308%) E57/1972 (348%)

and severity of head injury based on the GCS at

randomisation (severe 3-8, moderate 9-12, mild 13-14).
Mioderate (GC59-12)205/1553 (13-2%) 143/1476(9-7%)
P

10008 andomisad
Statistical analysis
We initially estimated that risk of death in patients 5007 allocated 5001 allogted
allocated to placebo might be around 15%. Because even methylprednisolone placebo
a 2% survival difference would be clinically important,

the trial had to be large enough to detect a difference of | |221stto

this size. A trial of 20000 patients would have a good follow-up
chance of shewing a 2% survival difference at

convincing levels of significance—ie, more than 90% [ 4985 (99 6v) complete

power to achieve p<0-01. All analyses were undertaken data at 2 weels

on an intention-to-treat basis, that is, patients were l l
analysed on the basis of the group to which they were

randomised, irrespective of whether they actually
received their allocated treatment. Effect were
relative risk and absclute risk reduction. Precision was

quantified with 95% CIs for overall risk and 99% Cls for
subgroup results. We assessed | ity in

Wil (GCS13-14)  621460(42%) 6311531 141%)
Heterageneity X
305,p=022

Time since injury

— =1h
22 st t
follow-up €

227/1341 (16.9%) 209/1342(15-6%)

& month follaw-up
engeing

Figure 1:Trial profile

Figure 2: Effects of corticosteroid allocation on deaths from all causes within 2weeks, by injury severity
The number of pecp

(based on GCSat randomisation) and time since injury

¥ d
treatment effects within subgroups by the x* test ata 5%  datawere notavaiabie from every hospital

significance level.

During the study, interim analyses of in-hospital
mortality, complications, and 6-month outcome were
supplied at least once a year to the independent data

and ethics committee. This ittee had
responsibility for deciding whether, while randomisation
was in progress, the unmasked results should be revealed
to the trial steering committee. The data monitoring and
ethics committee terms of reference stated that they would
unmask results only if the randomised comparisons in the
trial provided both (1) proof beyond reasonable doubt of a
difference in outcome between the study and control
groups and (2) evidence that would be expected to alter
substantially the choice of treatment for patients whose
doctors were, in view of data from other randomised
controlled trials, substantially uncertain whether to give
corticosteroids to patients with head injury.

This study is registered as an International Standard
Randomised Controlled Trial, number ISRCTN74459797.
The protocol for this study was peerreviewed and
accepted by The Lancet; a summary of the protocol was
published on the journal’s website, and the journal then
made a commitment to peer-review the primary dinical
manuscript.

Corticosteraid Placeba

{n=5007)

(n=5001)

Age at randomisation (years)
<25

25-34

35-54

=55

Hen

6Cs

Sever (3-8)
Moderate (3-12)
Mild (13-14)

Time since injury (h)

>110=3
>3t0 58"

Both pupils reactive ta light
Ha,

Yes

Major extracranial injury
Cause of head injury.
Road traffic crash
Fall>2m

Other

HNat known

Head CT scan done
YYes

Nafnat known

€T scan results{
Normal

One ar mere petechial haemcr hages

1481 (30%)
1151 23%)
1554 (31%)
821 (16%)
4075 (B1%)

1985 (40%)
1557 (31%)
1465 (29%)

1350 (27%)
1522 (31%)
2125 (42%)

722 (14%)
4285 (86%)
1134 (23%)

2248 (65%)
608 (12%)
1085 (22%)

65 (1%)

3916 78%)
1091 (22%)

897 (23%)
1120 (29%)

1450 (29%)
1217 (243)
1485 (20%)

843178
4028 (B1%)

1981 (29%)
1483 (20%)
1537 (31%)

1347 27%)
1567 (31%)
2087 (42%)

728(15%)
4273 (85%)
1082(22%)

3168 (63%)

699 (14%)

105321%)
80(2%)

3896 (78%)
110522%)

878(22%)
1098 (28%)

April, 1999. In May, 2004, the data monitoring and
ethics committee disclosed the unmasked results to the
trial  steering committee, which then stopped
recruitment. 10008 patients were randomised to
corticosteroid or placebo infusions (figure 1): 62 were
subsequently found to be younger than 16 years of age,
21 were enrolled more than 8 h after injury, and the trial
infusion was stopped in three at the request of a relative.
All these patients are included in the analysis.

The table shows baseline data for all patients
randomised. Mean age of participants was 37 years

7812 (78%) patients had a head CT scan. The relative
risk of death at 2 weeks was not different in any of the
eight CT scan diagnosis subgroups examined (figure 3).
Furthermore, the relative risk of death within 2 weeks
did not differ in patients with (321/1134 [28%]
corticosteroid vs 244/1082 [23%] placebo) and without
(731/3851 [19%] vs 649/3897 [17%] p=0-27) major
extracranial injury. We did not record an increase in
complications with corticosteroid allocation (figure 4).

Treatment allocation was unmasked for 24 (0.2%)
patients (15 corticosteroid, nine placebo). The usual
reason for emergency unmasking was that patients were

b itly found to have a disorder that the doctor

Normal scan

the brain

third ventricle or
basal dsterms

Non-evacuated
haematoma.
Evacuated

42BGT (47%)  IWEIB(E)
One ormore petechia
haemarhageswithin 31311139 (27.5%) 27011098 (246%)

Obliertionofthe 206006 (437%) 3817820 (414%)

Subarachnoid bleed 40611226 (33.1%) 378/1231(307%)
Widline shift»5 mm 279/556 (50-2%)  269/579 (46:5%)

366/1061 (34-52¢) 222/1050(207%)

Corticosteraid  Placeho Relative risk (95% CI)
(n=2016) (n=2836)

wished to treat with corticosteroids.

Discussion

The results of the MRC CRASH trial of
methylprednisolone  treatment reliably refute any
reduction in mortality in the 2 weeks after head injury:
this treatment was associated with a significant rise in risk
of death within 2 weeks. The apparent increase in
mortality did not differ in the prespecified subgroups,
although the hazard might be enhanced in patients
presenting at a later time. Although the apparent hazard
could be a statistical artifact, due in part to the data-
dependent stopping of the trial* we believe that our

Role of the funding source
i 1277486 (28.2%) 1447500 (28.8%) — [ ——-
The sponsors of the study had ne role in study design, o haematoma ! results provide evidence that could substantially alter the

data collection, data analysis, data interpretation, oF | Gy oy e hidventice orbaseisems o063 920 (245) Cortical contusion 289/860 (33.3%)  252/886 (28.4%) choice of treatment for patients with head injury. For this
writing of the report. The corresponding author had full | subarchncidblecd 126618 1231032%) >Lemin dameter

access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

Patients were enrolled in 239 hospitals from
49 countries: 2141 (21%) were enrolled by central
telephone randomisation and 7867 (79%) were non-
centrally randomised. The first patient was enrolled in

www thelancet.com Vol 364 October 9, 2004

Midlineshift »5 mm

Mon-evacuated haematoma
Evacuated hasmatoma

Cortical contusion >1 cm in diametert

“Includes 21 pat

556 (14%)
1061 (27%)
486 (12%)
863 (22%)

579 (15%)
1050(27%)
500(13%)
886 (23%)

injury.

2Cortial

eontusion asa CT-

Table: Baseline characteristics

T T 1
08 12 14 16

Corticosteraid better Corticostersid worse

Figure 3: Effects of

llocation on deaths from all

ithin 2 weeks, by head CT scan results

Subgroups are not mutually exdusive because some patients are induded inmore than one category.

reason, we opted for early publication of the 2-week
outcome data. The effect of corticosteroids on disability at
6 months will be reported later.

Our study has many strengths. Our randomisation
methods ensured that participating clinicians could not
have foreknowledge of treatment allocation and that
baseline prognostic factors were well balanced between
treatment groups. Data on the primary outcome of death

www thelancet. com Vol 264 Octoberd, 2004
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