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Eyal Zur is a compounding pharmacist in the central laboratory of Super-Pharm’s chain located in Petach-
Tikvah, Israel.

Feature
(ESOPHAGITIS)

A b s t r ac t 

Eosinophilic esophagitis is a clinico-
pathologic disease isolated to the 
esophagus. It is caused by immuno-
logic reactions to ingested and inhaled 
allergans. Symptoms include regurgi-
tation, vomiting, pain, anorexia, and 
dysphagia. Endoscopy with biopsy is 
currently the only reliable diagnostic 
test for eosinophilic esophagitis. The 
disease should remit with treatments 
of dietary exclusion, topical corticoste-
roids, or both. Oral viscous budesonide 
is one of the promising options of 
topical corticosteroid to treat eosino-
philic esophagitis. Since there are no 
commercial medicines of oral viscous 
budesonide, it is solely a compounded 
medication. This article briefly dis-
cusses the properties of the disease 
and covers a few compounding possi-
bilities to oral viscous budesonide. 

Eyal Zur, RPh, MBA
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D e f i n i t i o n 

     Eosinophilic esophagitis (EoE) rep-
resents a chronic, immune/antigen-
mediated esophageal disease character-
ized clinically by symptoms related to 
esophageal dysfunction and histologically 
by eosinophil-predominant inflamma-
tion.1 It most likely represents an immu-
nologic reaction to ingested and inhaled 
allergens.2-6 The following figure shows 
examples of endoscopic features of EoE.

F igure     . Endoscopic  features of  eosinophilic esophagitis. 

•  A: Normal esophagus
•  B: Esophageal furrowing
•  C: White mucosal plaques
•  D: Esophageal ring trachealization   
    (concentric rings)
•  E: Small-caliber esophagus with  	  
     mucosal tearing after endoscopy

P r e va l e n c e 
     Prevalence of EoE is increasing with rates 
now ranging from 6 to 30 cases per 100,000 
individuals.7-10 Although this may also rep-
resent increased physician-recognition, it is 
likely that the rise in prevalence is real and 
mirrors the recent increase in prevalence 
of atopic disorders, such as asthma.9,11 The 
disease was first described in children but 
occurs in adults as well. In adults, this dis-
ease is more common in men than women, 
with a mean age of onset of 38 years.10

D i ag n o s i s  a n d 
Sy m p to m s
     The diagnosis of EoE is dependent upon 
finding ≥15 eosinophils per high power 
field (eos/hpf ) in esophageal mucosal biop-
sies.12-13 Symptoms of EoE often mimic 
gastroesophageal reflux disease (GERD) 
but are often refractory to acid-suppression 
therapy. Symptoms include regurgitation, 

vomiting, pain, anorexia, and dysphagia.11-12 
Although the optimal therapy for EoE is 
unclear, a major concern for untreated EoE 
is esophageal remodeling and development 
of strictures, which are reported in 16% 
to 40% of adult patients.14-16 A likely pre-
requisite of esophageal remodeling is the 
presence of lamina propria (LP) fibrosis, as 
seen under light microscopy and measured 
by levels of transforming growth factor-β1 
(TGF β1) and phosphorylated Smad2/3.17-19

T r e at m e n t
     LP remodeling associated with EoE 
diminishes with topical corticosteroids 
therapy,17-18 and patients with specific 
polymorphisms in the TGF β1-promotor 
gene may respond better to corticosteroid 
therapy.18 Treatment options for EoE are 
dietary restrictions including those identi-
fied by skin testing,6 six-food elimination 
diet,20 and elemental formula.2,21 Systemic 
corticosteroids22 are effective but are sel-
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dom warranted , especially in emergency cases, such as severe dys-
phagia, hospitalization, and weight loss.23Topical corticosteroids, 
such as fluticasone propionate, administered through a metered-
dose inhaler, and oral viscous budesonide suspension (OVB), can 
be compounded and can safely induce and maintain low esophageal 
eosinophil levels24-31; however, when discontinued, the disease 
almost always recurs.32 Studies have documented topical corticoste-
roids short-term safety, except for local fungal infections.1 Steroid 
resistance as demonstrated by the lack of histologic responsiveness 
and the failure to modify local esophageal gene expression has been 
reported.33 Before 2007, fluticasone was primarily used. Since then, 
OVB has also been shown to be effective.31,34 Moreover, there is 
some evidence that budesonide can reverse esophageal fibrosis.18 
The clinical recommendations for the treatment of EoE according 
to update consensus recommendations for children and adults by 
experts committee are1:  

•	 Topical corticosteroid therapy should be considered in all chil-
dren and adults given a diagnosis of EoE for both initial and 
maintenance therapy (see the Table that accompanies this arti-
cle). The type and duration of steroid therapy depends on the 
disease severity, the patient's lifestyle, the ability of the patient 
to continue the medication, and family resources.

•	 After induction of clinicopathologic remission, topical corti-
costeroid therapy might need to be maintained; however, long-
term therapy must be individualized for each patient.

•	 When topical steroids are used chronically, in addition to 
observing side effects, growth should be carefully monitored      
in children.

     Esophageal dilation with or without concomitant medical or 
dietary therapy can provide relief of dysphagia in selected patients 
with EoE. In the absence of high-grade esophageal stenosis, a trial 
of medical or dietary therapy before performance of esophageal 
dilation is reasonable. For high-grade strictures, dilation before 
initiation of medical therapy has been well tolerated and effective. 
The risk of chest pain after dilation is significant and should be 
discussed with patients. The use of esophageal dilation as primary 
therapy without concomitant medical or dietary therapy does not 
address the underlying inflammatory process and has been inad-
equately studied. On the other hand, the degree to which esopha-

T able    . Recommended Doses of Corticosteroids for Eosinophilic Esophagitis.1

Drug Name	 Administration	 Dosage
Topical Swallowed Corticosteroidsa

Fluticasone	 Puffed and swallowed through a metered-dose	 Adults: 440 mcg to 880 mcg 2 times daily

	 inhaler					   

		  Children: 88 mcg to 440 mcg 2 to 4 times 		

		  daily (to a maximal adult dose)

Budesonide	 Dosed as a viscous suspension	 Older children and adults: 2 mg daily

		  Children (<10 years): 1 mg daily

Systemic Corticosteroidb

Prednisone	 Oral liquid swallowed	 1 mg/kg to 2 mg/kg
aDosages shown for the topical swallowed corticosteroids are initial doses.
bDosages shown for the systemic corticosteroid (prednisone) are for severe cases (e.g., small-caliber esophagus, weight loss, hospitalization).

geal strictures will reverse with medical or dietary therapy alone                
is uncertain.1 

C o m p o u n d i n g  O r a l  V i s c o u s 
B u d e s o n i d e  S u s p e n s i o n/G e l
     Four major versions of OVB have been used in recent clinical 
trials29,31,35-36:

Trial 1 

     Mixed budesonide nebulizer suspension 0.5 mg/2 mL (Pulmicort 
respule; AstraZeneca) with sucralose (Splenda; McNeil Nutrition) 
in a ratio of ten 1-g packets of Splenda to 1 mg budesonide to cre-
ate approximately an 8-mL volume. The dosage for this trial was                   
1 ounce a day (8 mL), preferably at bedtime. The patients did not eat 
or drink for 30 minutes after drug ingestion.31 

Trial 2

     A dosage of one budesonide 0.5-mg respule was mixed in five 1-g 
packets of sucralose for a total volume of 10 mL to 15 mL, dosed at 
0.5 mg twice daily.29

Trial 3 

     The third trial used a ratio of 1 mg budesonide in 4 mL of solution 
twice daily.35

Trial 4 

     The fourth trial  reported using budesonide combined with 
rincinol containing polyvinylpyrrolidone (Butler) at a dose of                 
3 mg/10 cc twice daily.36

     Sucralose, a substituted disaccharide, is stable at a low pH, is 
water-soluble, and is nonbioaccumulative. Following consump-
tion, 85% of sucralose is excreted unchanged in feces and 15% of 
absorbed sucralose is excreted unchanged in urine. Sucralose does 
not serve as a substrate for intestinal microflora.37 Rincinol con-
taining polyvinylpyrrolidone is a muco-adherent that forms a thin, 
protective coating over oral mucosa.
     Between rincinal and sucralose, compounding agents, research-
ers recommend sucralose for preparing viscous budesonide doses, 
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given its wider availability, extensive studies, safety profile, and 
effective application in multiple randomized control trials.38

     According to the author's experience none of the four versions of 
OVB are pharmaceutically successful.
     The author’s formula for OVB is included with this article. Xan-
than gum was chosen as the suspending, thickening, and mucoadhe-
sive agent. Xanthan gum is a high-molecular-weight polysaccharide 
gum. It contains D-glucose, D-mannose, and D-glucuronic acid. It 
is soluble in hot or cold water. Its solutions are neutral to litmus. 
Xanthan gum is used in pharmaceutical manufacturing as a sus-
pending, stabilizing, thickening, and emulsifying agent. It is also 
used similarly in the food industry. Suspensions of crushed tablets 
or insoluble powders made with xanthan gum were reported to be 
in better quality, improved consistency, and, therefore, preferable to 
those made with tragacanth. 
     The stability was generally good and only a small number of 
drugs had been found to be incompatible (amitriptyline, tamoxifen, 
and verapamil). Solutions of xanthan gum demonstrate maximum 
stability at pH values between 4 and 10. Xanthan gum was found 
to be a suitable suspending vehicle for delivering antispasmodics 
topically along the length of the esophagus in patients with esopha-
geal spasm.39 In the formulation included, the concentration of 
xanthan gum is 2%, yielding a viscous stable gel. The budesonide 

The left side shows multiple rings associ-
ated with eosinophilic esophagitis after a 
barium swallow of the esophagus.

used in the formulation is well suspended and homogenous due 
to a very efficient mixing method with an electronic mortar and 
pestle (EMP). Adding two kinds of sweeteners and flavor makes the 
preparation palatable with reasonable expectation for good compli-
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ance by patients. Glycerin adds to the formula’s adhesiveness and 
sweetness properties. Packaging the preparation in amber syringes 
allows the patient an easy way to measure the dose, no waist of the 
viscous gel, and protection from light.

CONCLUSION         
     Larger studies of adults with promising results are needed to 
recommend OVB as first-line therapy for EoE. Since there is no 

commercial medicine for OVB,  the responsibility to supply this 
medicine lies with compounding  pharmacists world wide. The 
long-term safety profile of budesonide in the treatment of EoE 
should also be established. The dosage of budesonide may need to be 
adjusted seasonally according to symptom variation. For treatment-
refractory patients, a trial of OVB can be attempted before proceed-
ing with esophageal dilatation, hopefully to avoid it. In the interim, 
OVB is an excellent alternative to swallowed fluticasone propionate 
for treating patients with EoE, and it may be the first-choice treat-
ment in some patients.38
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Rx
For 240 mL (1-month supply)

Budesonide Oral Viscous Gel 
2 mg/8 mL 

Budesonide				                0.06  g
Xanthan gum				                   4.8  g
Saccharin sodium				                0.18  g
Stevia					                 0.18  g
Sodium benzoate				                0.45  g
Glycerin					                 23.6  mL
Edetate disodium				                0.24  g
Flavor				    qs
Purified water			   qs	             240  mL

METHOD OF PREPERATION
1.	 Calculate the required quantity of each ingredient for the total amount to 

be prepared.
2.	 Weigh and/or measure each ingredient accurately.
3.	 Triturate, thoroughly, in a mortar and pestle all the powders except the 

xanthan gum.
4.	 Add the glycerin gradually with constant stirring to prepare an homog-

enous mixture.
5.	  Pour the mixture into an appropriate graduate.
6.	 Add the purified water and flavor to 234 mL.
7.	 Spread the xanthan gum on top of the graduate without mixing and add 

purified water to final volume.
8.	 Pour the mixture from step 7 into an electronic mortar and pestle 500-mL 

jar.
9.	 Select the "suspension>2%" program and allow the machine to finish the 

preparation.
10.	Fill four 60-mL amber syringes with the gel and cap it.
11.	 Package and label
  
PACKAGING

Package in capped 60-mL amber syringes.

LABELING

Keep out reach of children. Refrain eating and/or drinking 1 hour after using 
the medicine. For oral use. Use only as directed.

STABILITY

A beyond-use date of up to 30 days can be used for this preparation.

USE

Swallow 8 mL of the gel before bed time. Refrain eating and/or drinking 1 hour 
after using the medicine. 
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Table 2. Example Drugs in Short Supply.

Generic or Brand Name
Acetazolamide Injection

Acetylcysteine Inhalation 
SolutionAcyclovir Capsules and 

TabletsAcyclovir Injection
Agalsidase beta Injection

Alcohol Dehydrated Injec-
tion (Ethanol) Alfentanil Injection

Alprostadil Products
Amikacin Injection

Amino Acid Products 
Aminocaproic Acid 
Injection Aminophylline Injection

Amiodarone Hydrochlo-
ride InjectionAmmonium Chloride 

Injection Ammonium Molybdate 
InjectionAmmonul (Sodium phen-

ylacetate and sodium 
benzoate 10%/10%) 

InjectionAmphetamine Mixed 
Salts, Immediate-

Release Tablets
Amphetamine Mixed 
Salts, Extended-Release 

CapsulesAmpicillin Sulbactam 
Anadrol-50 (Oxymetho-
lone) TabletsAprepitant Capsules

Aquasol A Argatroban Injection
Ascorbic Acid Injection 

Atracurium Besylate 
Injection

Atropine Sulfate Injection
Avolide TabletsAzathioprine Injection 

Azithromycin Injection 
Aztreonam Injection

Black Widow Antivenin 
(Latrodectus Mactans) 

Bleomycin Injection
Bupivacaine Injection

Bupivacaine with Epi-
nephrine Injection 

Buprenorphine Injection 
Busulfan Butorphanol Injection 

Caffeine and Ergotamine 
Tartrate Caffeine and Sodium 

Benzoate Injection
Caffeine Citrate Injection 
and Oral Solution

Calcitriol Injection 
Calcium Acetate Capsules 

Calcium Chloride Injection 

Calcium Gluconate 
InjectionCapreomycin Injection 

Carboplatin Solution for 
Injection Cefaclor Suspension

Cefotaxime Injection
Cefpodoxime Ceftazidime Injection

Chloroprocaine Injection
Choline Magnesium 
Trisalicylate Chorionic Gonadotropin 

(Human) Injection
Chromium (Chromic 
Chloride) Injection 

Cilostazol Tablets 
Ciprofloxacin Immediate-
Release Tablets

Ciprofloxacin Injection 
Cisplatin Injection

Clarithromycin Immediate-
Release Tablets

Cocaine Topical Solution 

Copper Injection 
Cosyntropin Injection

Cyanocobalamin Injection 

Cyclosporine Injection 
Cytarabine Injection

Dacarbazine Injection 
Daunorubicin Hydrochlo-
ride InjectionDeferoxamine Mesylate 

Injection Denileukin Diftitox 
Injection Desmopressin Injection 

Dexamethasone Sodium 
Phosphate Injection

Dexrazoxane Injection
Dextroamphetamine 
TabletsDiazepam Injection

Diclofenac 1% Gel
Digoxin Injection 

Diltiazem Injection
Diphenhydramine Hydro-
chloride for Injection

Dipyridamole Injection
Dopamine Injection

Doxapram Injection
Doxorubicin Injection

Doxorubicin Liposomal 
Injection Doxycycline Hyclate 

InjectionDroperidol Injection
Echothiophate Powder for 
Ophthalmic Solution 

Epinephrine Metered 
Dose Inhaler

Epinephrine Injection 
Esmolol InjectionEthiodized Oil  Injection

Etomidate Injection
Etoposide Injection 

Famotidine Injection
Fat Emulsion, Intravenous

Fentanyl Injection 
Fluconazole Injection 

Fludarabine Injection
Fluocinolone Acetonide 
Intravitreal Implant

Fluorouracil Injection 
Foscarnet Injection

Fosphenytoin Injection
Furosemide Injection 

Ganciclovir Capsules 
Gentamicin Injection 

Glycopyrrolate Injection
Granisetron Hydrochloride 

Injection Haloperidol Decanoate 
Injection Haloperidol Lactate 

Injection Heparin Sodium Injection
Hepatitis A Virus Vaccine 
Inactivated Hyaluronidase Injection

Hydromorphone Hydro-
chloride Low Potency 

InjectionIbuprofen Lysine Injection 

Idarubicin Hydrochloride 
Injection Imiglucerase for Injection

Indigo Carmine Injection
Indomethacin Injection

Insulin Glulisine Solution 
for InjectionIntravenous Fat Emulsion 

Irinotecan Injection 
Isoniazid TabletsKanamycin Sulfate 
Injection

Ketamine Injection
Ketorolac Tromethamine 
InjectionL-Cysteine Hydrochloride 

Injection Labetalol TabletsLabetalol Injection
Lansoprazole Orally 
Disintegrating Tablets

L-cysteine Hydrochloride 
InjectionLeflunomide Tablets 

Leucovorin Calcium 
InjectionLeuprolide Acetate 14-

Day Kit Leuprolide Injection
Levaquin Injection

Levofloxacin Injection 
Levoleucovorin for 
InjectionLevothyroxine Sodium 

InjectionLidocaine Injection
Lidocaine with Epineph-
rine InjectionLiotrix Tablets Lithium Oral Solution

Lorazepam Injection 
Magnesium Sulfate 
Injection Mannitol Injection

Measles, Mumps, Rubella 
and Varicella Virus Vac-

cine Live Injection
Mechlorethamine Hydro-
chloride Injection

Mesna Injection 
Metaxalone Tablets 

Metformin Oral Tablets 
Methotrexate Injection

Methoxsalen Capsules 
and LotionMethyldopate Injection

Methylene Blue Injection
Methylphenidate Hydro-
chloride Tablets

Metoclopramide Injection

Metoprolol Injection
Metronidazole Injection 

Metronidazole Tablets and 

CapsulesMexiletine Capsules
Midazolam Injection

Milrinone Injection
Mitomycin Injection

Morphine Injection 
Multiple Vitamins for 
Infusion Nalbuphine Injection 

Naloxone Injection
Naltrexone Oral Tablets

Neomycin Oral Solution
Neostigmine Methylsul-
fate InjectionNeupro Transdermal 

SystemNicardipine Hydrochloride 

InjectionNitazoxanide Tablets
Norepinephrine Injection 

Nystatin Oral Suspension
Nystatin Vaginal Tablets

Octreotide Injection 
Ondansetron Injection

Ontak InjectionOrphenadrine Citrate 
InjectionOxsoralen Topical Lotion

Oxycodone Immediate- 
Release Tablets and 

CapsulesOxymorphone Hydro-
chlorideOxytocin Injection

Paclitaxel Injection 
Pancuronium Injection 

Papaverine Injection 

Paregoric Liquid 
PCA Sterile Empty Vials 
and InjectorPentamidine Isethionate

Pentostatin Injection
Phentolamine Mesylate 
InjectionPhenylephrine Hydrochlo-

ride InjectionPhenytoin Injection 
Phytonadione (Vitamin K) 
InjectionPotassium Acetate 

Injection Potassium Phosphate 
Injection Primaquine Phosphate 

TabletsProcainamide Hydrochlo-
ride InjectionProchlorperazine Edisy-

late Injection Promethazine Injection 
Protamine Sulfate 

Rabies Immune Globulin 
Ranitidine Injection

Reteplase Injection
Rifampin for Injection

Rocuronium Injection 
Ropivacaine Injection

Rotigotine Transdermal 
Systems PatchScopolamine Transdermal 

PatchSelenium Injection 
Sodium Acetate Injection 

Sodium Bicarbonate 
Injection Sodium Chloride Con-

centrated Solutions for 
Injection Sodium Phosphate 

Injection 

Sodium Thiosulfate 
Injection Sterile Empty Vials

Sucralfate Oral Presenta-
tions Sulfamethoxazole 80 mg/

Trimethoprim 16 mg/mL 
InjectionSufentanil Injection

Sulfamethoxazole/Trim-
ethoprim Injection

Surgical Lubricant 
Telavancin Injection

Terbutaline Sulfate 
Injection Testosterone Cypionate 

Intramuscular Injection 

Tetracycline Capsules
Thiotepa Injection

Thiothixene Capsules 
Thyrolar TabletsThyrotropin Alfa Ticarcillin Clavulanate 

Ticlopidine Tablets 
Tobramycin Injection 

Trace Elements Injection 
Trazodone Tablets

Triamterene and Hydro-
chlorothiazide Capsules 

and TabletsValproate Sodium Injection Valsartan TabletsVancomycin Hydrochlo-
ride InjectionVasopressin Injection

Vecuronium Bromide 
InjectionVinblastine Injection

Vincristine Sulfate 
InjectionVitamin A Injection 

Zinc Injection

•	 Gray-market	 suppliers	 have	 stepped	

into	the	shortage	with	wildly	inflated	

prices	and	questionable	practices.	
Which Drugs are 

in Short Supply?*
Two	websites	 can	be	utilized	 for	 check-

ing	information	on	drug	shortages:

1.	 FDA	 website	 at:	 www.fda.gov/

Drugs/DrugSafety/DrugShortages/

ucm050792.htm
2.	 ASHP	 website	 at:	 www.ashp.org/

DrugShortages*See	Table	2	below.Solutions to the 
SituationIn	 the	 past,	 when	 shortages	 occurred,	

the	 company	 could	 relatively	 quickly	

obtain	 additional	 active	 pharmaceuti-

cal	ingredient(s)	(API)	and	manufacture	

the	product	to	ease	the	shortage.	Things	

are	 not	 so	 easy	 now	 as	 the	 API	 in	 80%	

of	the	cases	comes	from	other	countries	

and	may	be	delayed	or	may	not	meet	U.S.	

standards.	 Transportation	 delays	 and	

many	 other	 factors	 can	 result	 in	 delays	

in	 getting	 the	API	 to	 the	manufacturing	

facility.	Other	reasons	are	listed	in	Table	

1.	 It	 is	doubtful	 that	drug	 shortages	will	

 SHORTAGES
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TABLE 1. Example List of 

Various Reasons Given for 

the Drug Shortages. 
•	 Manufacturing	deficiencies	lead	

to	production	shutdowns.

•	 Companies	ending	production	

of	some	drugs	with	narrow	profit	

margins•	 Consolidation	in	the	generic	

drug	industry	where	the	num-

ber	of	companies	supplying	

certain	low-margin	generics	

dwindled,	sometimes	to	a	single	

manufacturer
•	 Limited	supplies	of	some	ingre-

dients.	[We	should	not	forget	

that	about	80%	of	the	active	

pharmaceutical	ingredients	

come	from	either	China	or	India	

and	may	be	held	up	at	customs	

OR	may	not	meet	U.S.	standards	

(USP	or	FDA)	for	use	in	drugs	for	

the	U.S.,	resulting	in	manufactur-

ing	delays.]•	 Increased	demands
•	 For	about	half	of	shortages,	

companies	will	not	reveal	the	

reason;	however,	the	reason	is	

important	in	helping	to	manage	

the	shortfall.	

C O M P O U N D I N G  P H A R M AC Y  I N FO R M AT I O N

•	 About	10%	of	all	prescriptions	today	are	compounded	and	include	both	sterile	

and	nonsterile	preparations	in	both	hospitals	and	ambulatory	and	specialty	

practice	sites.
•	 Compounding	pharmacy	is	recognized	as	an	integral	and	necessary	part	of	

health	care	today	and	provides	physicians	flexibility	in	medications	they	order	

for	their	patients.
•	 Compounding	pharmacists	have	access	to	many,	if	not	most,	of	the	formulas	for	

commercial	products	that	can	be	compounded.

•	 Contact	your	compounding	pharmacy	for	the	options	available	to	you	in	your	

practice.

HOSPITALS AFFECTED

According	to	a	recent	survey	by	the	

American	Hospital	Association,	99.5	

percent	of	hospitals	have	experi-

enced	a	drug	shortage	in	the	past	six	

months	and	about	82	percent	have	

had	to	delay	treatment;	also,	more	

than	50	percent	report	that	they	

were	not	able	to	provide	patients	

with	the	recommended	treatment.	

One	source	said	“We’re	dealing	with	

286	different	shortages.”	Also,	we	

have	a	staff	of	four	that’s	dedicated	to	

sourcing	medications	on	shortage.

DRUG SHORTAGES 

ALS O AFFECTING PETS 

Veterinarians	are	also	affected	by	

drug	shortages,	as	they	are	allowed	to	

use	FDA-approved	human	drugs	off-

label	in	pets	under	certain	conditions.	

Also,	there	are	sometimes	shortages	

of	specific	veterinary	drugs.
A	veterinarian	at	an	animal	medical	

center	in	Manhattan	said	there	were	

four	drugs	the	center	didn’t	have	in	

stock,	with	no	idea	of	when	they’d	

become	available.	The	shortages	

include	acetylcysteine	inhalation	

solution,	used	in	both	humans	and	

animals	to	break	up	mucus	and	as	a	

partial	antidote	to	acetaminophen	

poisoning.	(Pets	often	eat	medication	

off	the	floor	or	their	owners	may	give	

a	drug	to	them	without	a	veterinar-

ian’s	supervision.)Also	in	short	supply	are	doxorubicin	

and	mechlorethamine.	It	is	difficult	

to	know	the	effect	of	these	shortages	

and	how	they	have	compromised	care.	

There	are	substitutes	for	some	drugs.

be	alleviated	any	time	soon,	as	they	have	

been	 ongoing	 for	 years	 and	 are	 getting	

more	numerous.To	 “fill in the gap”	 during	 times	 of	

shortage,	 your	 compounding phar-

macist	 may	 be	 able	 to	 provide	 you	

with	 the	 drug	 product	 to	 help	 “meet	

the	 needs”	 of	 your	 patients.	 A	 list	 of	

current	 shortages	 (February)	 includes	

those	 in	 Table	 2.	 (See	 Callout	 box	 for	

compounding	pharmacy	information.)
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Loyd V. Allen, Jr., PhD, RPhEditor-in-ChiefInternational Journal of Pharmaceutical Compounding

Edmond, Oklahoma

It may have affected your practice and your patients! We just experienced a 

record number of 267 drug shortages in 2011; the 5th straight yearly increase. 

Most shortages involve sterile injectables, but there are also shortages in 

tablets, capsules, oral liquids, etc.

Drug Shortages and Your Compounding Pharmacist

Example Statements in the Media• Patients die because of drug shortages (see Call-
out Box).•	 Shortages	 include	 chemotherapy,	 antibiot-
ics,	 analgesics,	 anesthesia,	 nutritionals,	 anti-
inflammatories,	 electrolytes,	 and	 many	 other	
classes of drugs.•	 Recently	on	a	Monday	morning,	Emory	learned	
there	was	no	intravenous	(IV)	Valium	to	put	on	
its	crash	carts;	IV	vitamins	were	in	short	supply	
as	were	front-line	chemotherapy	drugs.	Also	the	
facility	only	had	a	day’s	supply	of	the	anesthetic	
propofol	at	one	of	its	four	hospitals.

•	 Hospitals	have	cut	doses	and	rationed	supplies	
(see Callout Box).•	 Hospira	has	admitted	 there	are	quality-control	
problems	at	 a	key	North	Carolina	manufactur-
ing	 facility	which	 turns	 out	 a	 big	 share	 of	Ho-
spira’s	injectable	drugs.•	 Ben	Venue	has	recalled	some	drug	batches	due	
to	 some	 quality-control	 difficulties	 at	 a	 Cleve-
land-area	plant.	Recently,	 the	company	has	an-
nounced it will be winding down its contract 
manufacturing	business.•	 Doxil	supplier	says	its	subsidiary	has	been	strug-
gling	 with	 manufacturing	 problems	 for	 some	
time	and	company	officials	have	cited	“capacity	
constraints”	for	their	production	shortfalls.

•	 “Every	 month	 we	 review	 what’s	 not	 available	
to	 us,”	 said	 Dr.	 Pamela	 Lipsett,	 a	 professor	 of	
surgery	 at	 Hopkins.	 “We	 get	 one	 [drug]	 back	
and	 lose	 another.	 And	 some	 diseases	 have	
only	 one	 drug.	 It’s	 very	 frightening.”	 This	may	

leave	patients	with	less	effective	or	more	costly	
substitutes.•	 U.S.	 hospitals	 have	 spent	 at	 least	 $200	million,	
or	11	percent,	more	a	year	on	substitutes,	accord-
ing	to	a	study	of	228	hospitals,	retail	pharmacies,	
and	 other	 care	 facilities.	 This	 estimate	 doesn’t	
include	 added	 labor	 for	managing	 shortages	 or	
ensuring	safety.	Nearly	90	percent	of	the	hospi-
tals	reported	a	drug	shortage	in	the	second	half	of	
2010	that	may	have	caused	a	patient-safety	issue,	
resulted	 in	 a	 procedure’s	 delay	 or	 cancellation,	
required	 expensive	 substitutes,	 or	 resulted	 in	 a	
pharmacist	compounding	a	drug.	

PAT I E N T S  D I E  B E CAU S E  O F 
D R U G  S H O RTAG E S . “How	can	they	write	me	an	IOU	for	medication?”	
Aiello,	26,	was	on	his	 last	 few	courses	of	Atra,	a	
drug	known	to	raise	cure	rates	to	80	percent	from	
the	 usual	 40	 percent.	 But	when	 he	went	 to	 the	
pharmacy	at	Massachusetts	General	Hospital	to	
get	 his	medication	 at	 the	 beginning	 of	 Septem-
ber,	he	was	told	there	wasn’t	any.	Aiello’s	doctor,	
Eyal	 Attar,	 uses	 much	 stronger	 language.	 “It’s	
absolutely	outrageous	that	we	cannot	have	these	
drugs	 available	 in	 our	 country—with	 one	 of	 the	
most	advanced	medical	systems	available	to	treat	
our	 patients.	 It	 is	 very	 frustrating	 and	 it	makes	
me,	quite	 frankly,	angry.	 It	 really	 is	gut	wrench-
ing,”	 Dr.	 Attar	 says,	 “especially	 when	 it	 gets	 to	
questions	of	treating	adults	versus	kids.	Treating	
patients	 with	 up-front	 disease	 versus	 patients	
that	 have	 relapse	 disease.	 These	 are	 some	 very	
difficult	decisions	that	we	don’t	like	to	make.”

Dr. Geoffrey Hoover122 N Bryant Ave #1Edmond, OK 73013
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