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I. WHAT IS BEING STUDIED?   

1. Study Objective  “determine the efficacy of co-administering 
a centrally acting antihistamine with 
standard migraine therapy” pp 33  
 

2. Study Design 
 

Randomized, double-blind, single center 
clinical trial 

3. Inclusion Criteria  
1. Adults younger than 65 
2. Presented w/ acute moderate or 

severe headache that met criteria for 
ICH migraine type 1.1 or type 1.6.1  

i. Included migraine without aura 
provided they had at lease 1 
similar headache previously 

ii. Did not exclude 
- Status migrainosus 
- Prolonged duration (>72 

hrs.) 
- Early presentation (<4 hrs.) 
- Pregnant patients 

 
4. Exclusion Criteria  

1. Could not obtain informed consent 
2. Attending physician suspected a 

secondary cause of headache 
3. Diagnostic imaging was intended 
4. LP was intended 
5. Tmax > 100.4F 
6. New objective neurologic 

abnormality 
7. Allergy, intolerance, or 

contraindication to study 
medication 

 
 

5. Interventions Compared 50 mg IV diphenhydramine + 10mg IV 



metoclopramide  
vs.  
placebo (NS) + 10mg IV metoclopramide 
 
Both infused IV over 15 min 
 
 

6. Outcomes Evaluated  Primary Outcomes included: 
1.  Sustained headache relief (defined as 
achieving a headache level of mild or non-
within 2 hours of medication 
administration) 
2.  Maintaining that level of mild or non-
without the use of any additional headache 
medication for 48 consecutive hours’ post-
treatment 
 
Secondary Outcomes included: 

1. Mean improvement in the 0-10 pt 
scale btw baseline and 1 hr. 

2. Frequency of use of additional anti-
headache medication during the ED 
visit 

3. Poor functional scores 1 hr. after 
investigational medication 
administration 

4. ED throughput times (time elapsed 
btw medication administration and 
ED discharge) 

5. Frequency with which subjects 
indicated they would like to receive 
the same medication the next time 
they presented to the ED w/ 
migraine. 

 
Frequency of any adverse events was also 
recorded (including akathisia and 
drowsiness) 

  II.    Are the results of the study valid  

1. Was the assignment of patients 
randomized?  
 
 

Yes. 1:1 ratio based on 2 medication 
intervention subgroups.  Also randomized 
based on whether they had allergic 
symptoms or not as these have been proven 
to be a cause of migraines and might show 
greater efficacy of diphenhydramine. 
Overall, randomized by a research 
pharmacist  who generated 2 sequences 
(allergic and non-allergic) in blocks of 4, 
using computer generated random # tables. 

2. Was randomization concealed (blinded)? Yes, blinded to both patient and physician. 



 
 
 

Pharmacists were not blinded to treatment 
arm that patient was randomized to (pp34) 

3. Were patients analyzed in the groups to 
which they were randomized? 
 
 

Yes, groups as a whole were analyzed 
based on their overall results in regard to 
the treatment they received.  
The authors did not mention if they used 
intention-to-treat analysis of the patients 
that were lost to follow-up. 
 
 

4. Were patients in the treatment and 
control groups similar with respect to 
known prognostic factors? 
 
 

Maybe not.  The median duration of 
headache in the intervention group was 72 
hours vs. 48 hours in the placebo group. 
All other demographic characteristics were 
the same.  

III. Did experimental and control groups 
retain a similar prognosis after the study 
started (answer the questions posed 
below)? 

 

1. Were patients aware of group allocation? 
 
 

Hard to say. Though blinded, intervention 
group patients were given a 50-mg dose of 
diphenhydramine with somnolence being 
an easily identifiable side effect.   

2. Were clinicians aware of group 
allocation?  
 

No. However, as above may apply to 
clinicians who are knowledgeable about 
diphenhydramine’s side effects.   
 

3. Were outcome assessors aware of group 
allocation? 
 

No. As above may apply here as well.  
 

4. Was follow-up complete? 
 
 

No. A total of 7 of 208 patients were lost to 
f/u (Figure 1) 

IV. What were the results? 
Answer the questions posed below 

 

1. How large was the treatment effect? 
(Difference between treatment and control 
group).  
 

Primary outcome:  
Pain improvement VAS @ 1hr 5.1 (M+D 
40%; 95% CI 31%-50%) vs. 4.8 (M+P 
37%; 95% CI 28%-47%) Absolute Risk 
Reduction (ARR) of 0.3 (95% CI -0.6 to 
1.1) non-significant.  
 
Secondary outcomes: None were 
statistically significant. All CI’s crossed 1.0  
Table 2.  
 
Of note, study was halted at halfway point 
due to predetermined rule that:  “If at 
interim analysis, which was to take place 
slightly past the halfway point (200/374) 



the absolute risk reduction was less than 
7.5%, the study was to be halted for 
futility. 
   
 So, results are based on 208 patients as 
opposed to minimum needed to power 
study to determine a difference of 15% 
which the authors calculated to be 344 
patients. 
 
 

2. What was the estimated treatment effect 
at a 95% confidence interval? (Precision)  
 
 

The difference between the two 
interventions was 3% with a 95% CI of  
-10%- 16%. (non-significant).   
 

V. Will the results help me in caring for 
my patients?  (Applicable?)  
 

 
 

1. Were the study patients similar to my 
patient? 
 
 
 

Maybe., The study took place in an urban 
single center academic ED. 
 Patients were described as 
“socioeconomically depressed.”  
 
These were mostly women (87%) and 
young (35y/o).   

2. Were all clinically important outcomes 
considered?  
 
 

Did not consider cost. Did not measure 
impact on nausea.  
Did not control for medications prior to 
enrollment,  
 
 

3. Are the likely treatment benefits worth 
the potential harm and costs? 
 
 
 

Study was underpowered to detect potential 
harms. No cost analysis though 
diphenhydramine is inexpensive and 
throughput times did not seem to be 
impacted.  
Based upon their limited data there appears 
to be no advantage to adding 
diphenhydramine (and no evident harms).  
.  However, 8% of patients who received 
metoclopramide had akathisia like 
symptoms.   This is significant enough that 
it warrants administration of 
diphenhydramine for aversion of adverse 
reactions.  And for patients with allergic 
symptoms, 14/15 of the meto+ 
diphenhydramine wanted the same 
medication (93%) vs 7/13 (54%) of the 
meto+ placebo grp.  There are minimal side 
effects (i.e. drowsiness) of 
diphenhydramine administration. 



 
 
Study Limitations 

1. Under-powered study that was discontinued prior to meeting minimum number of 
patients needed to detect a difference.  

2. Also, authors power study based upon an arbitrarily acceptable NNT obtained 
through interviewing “local clinical emergency physicians” 

3. High risk for selection bias by physicians excluding patients for “secondary cause” 
or “intended to obtain imaging or LP” 

4.   Any medication could be given for pain relief, at ED physician discretion, which 
could bias 48-hour f/u data.  

5. Patients may have been able to tell if they had received 50mg IV diphenhydramine 
(performance bias) 

6. No standardization of patient screening or assessment tools described.  
7. Migraine type was broadly interpretable (i.e. pregnant women with hypertension?).     

A 
Clinical Bottom Line: 
Underpowered study that demonstrated no differences in efficacy or harm in a population 
presenting to the ED with “migraine” Insufficient evidence to support authors conclusions.  
 


