The effect of prednisolone and isoflupredone on horses with inflammatory airway disease



The effect of prednisolone and isoflupredone on the bronchoalveolar lavage, airway inflammation and clinical score in horses with Inflammatory Airway Disease.
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1	Abstract


Inflammatory Airway Disease is characterized by a mild, non-septic inflammation of the lower airways in the horse. Many horses are affected but the clinical symptoms at rest are subtle to absent. During exercise a decrease in performance is an important problem due to Inflammatory Airway Disease. The aim of this study was to evaluate the effect of prednisolone and isoflupredone on the Broncho Alveolar Lavage (BAL) and clinical signs in horses with Inflammatory Airway Disease. The hypotheses were that prednisolone (oral administration) and isoflupredone (intramuscular) are effective in decreasing the percentage of  inflammatory cells in the lower airways, decreasing the macroscopic inflammation of the upper and lower airways and improving the clinical signs in horses with IAD. We did a-cross over randomized study, using 7 horses. The horses received both drugs for 16 following days with a wash-out period in between. Before and after treatment a BAL was performed. The clinical scoring was done by longing the horses and scoring of coughing, sneezing, respiratory effort, nostril flaring and respiratory rate. The steroids had no significant effect on BAL results, macroscopic inflammation of the upper and lower airways and on clinical scoring.
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2	Introduction


Inflammatory Airway Disease (IAD) is thought to be the most prevalent disease of the lower airways in the active sport horse. It can affect horses of any age, and be an important cause for decreased performance.[10] The pathogenesis of IAD is poorly defined. Noninfectious agents like dust, endotoxins, micro-organisms and noxious gases are likely to play an important role in the development of IAD.[3] By opposition with Recurrent Airway Obstruction (RAO), clinical signs at rest are subtle or absent.[3] IAD is associated with a chronic, intermittent cough, increased mucus production in the airways and a decreased performance. The cough can occur at rest or during exercise, but it may also be absent.[3]  The clinical signs are non-specific, therefore additional tests are required to make the definite diagnosis. In practice, the procedure to diagnose IAD is a bronchoalveolar lavage (BAL).[8] The cytological analysis of the BAL fluid (BALF) of horses suffering from IAD reveals either mild neutrophilia (5-20%) or elevated mastcells (>2%) or eosinophils (>0,1%). Lymphocytosis and monocytosis are often seen in the BALF from horses with IAD.[1,10,12,13]  In addition to the BAL, pulmonary function and histamine bronchoprovocation are diagnostic tools used mostly in research or referral centers to characterize IAD. The pulmonary function at rest is normal, but hyperreactivity is a feature of IAD. It can be measured by inducing bronchoconstriction using histamine for example. Thoracic radiographs cannot be used to diagnose IAD.[3,11] 

There is very limited evidence-based data concerning IAD therapy.[3]  In practice, steroids are usually used empirically to treat horses with IAD. The aim of this study was to determine the effects of prednisolone and isoflupredone on horses with IAD. Both drugs are corticosteroids which directly inhibit the inflammatory cycle and are effective in reducing clinical signs in RAO.[15,17,18]  The receptors to which the corticoids interact with are found in mostly every cell in the horse. They have different effects in different cell types but are important in many physiologic processes. This also results in many possible side-effects from the use of systemic corticosteriods  like laminitis and adrenal gland suppression.[2,7,8,16]

Oral administration of prednisone appears to lack efficiacy in horses with RAO.[2,17] Horses lack the ability to convert prednisone to prednisolone, resulting in a low bioavailability of prednisone in the horse.[8,14] Prednisolone is rapidly absorbed from the gut and is directly active.  But it has never been evauated before.[17]

The efficiency of isoflupredone has been proven in horses with RAO.[15] In cattle severe hypokalaemic myopathy, recumbency and death have been reported with administration of isoflupredone.[14] In horses a significant decrease in serum potassium levels has been seen, although no clinical side effects have been reported.[15] 


3	Materials and Methods


3.1	Animals
The study has been approved by the University of Calgary Health Sciences Animal Care Committee. Seven horses age 7-24, four mares and three geldings of mixed breeds were used in this study. All were diagnosed with IAD, according to the consensus on IAD by the American College of Veterinary Internal Medicine.[3] One horse was also diagnosed with a reversible epiglottis entrapment. They were housed together in outside pens before and during the experiment. The horses were fed round hay bales and compelleted feed twice a day.  All of them were used to stand in the stock. Before the experiment all the horses were challenged with feedbags containing mouldy hay. One horse had a colic during the treatment period and was treated once with 7 mL (50 mg/mL) Flunixine-meglumine i.v. (Schering-Plough, Quebec, Canada).  That same horse was put down after the second treatment period, for colics. We did use the data from this horse in our results.

3.2	Study design
The experiment was conducted using a randomized, cross over study. A washout period of three weeks was allowed before switching the horses from one treatment group to the other. Before the beginning of the trial, horses were kept for four weeks in the same environment. They were randomly assigned to a treatment group. To avoid performing the procedures on all the horses at the same time, they were staggered into three groups: Group 1 and 3 received oral prednisolone (2,2 mg/kg q. 24h), group 2 received isoflupredone (Predef 2X, Pfizer, Quebec, Canada; 0,03 mg/kg i.m., q. 24h) for 16 consecutive days between 7.30 and 8.00 am. Prior to the treatments a baseline BAL and lung mechanics consisting of a pulmonary function test and a histamine bronchoprovocation, were performed. On day 8 of the treatment lung mechanics were repeated. At the end of the treatment period on day 15 a BAL was performed followed by lung mechanics on day 16. To evaluate the effect of bronchoprovocation challenges on the cytology of the BALF additional BAL’s were performed 6, 24 and 48 hours after the lung mechanics.  The results of the BAL’s after the lung mechanics will be discussed in another paper.

Fig 1: Study design
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To evaluate the adrenal suppression effect of the treatments, serum cortisol level was determined on day 1, 4, 8, 12, 16, 19, 22, 24, 26, 28 and 30 of the treatment and wash-out period. One horse was excluded from blood sampling because he was needle shy. Therefore 6 horses were used to determine cortisol suppression. 

During the treatment period each horse was longed every other day, during the wash-out period they were longed twice a week. 

3.3	BAL
Horses were sedated with xylazine (Rompun, Bayer, Toronto, Canada;  0,5 mg/kg) and butorphanol (Torbugesic, Wyeth Animal Health, Guelph, Canada;  10 mg/kg). BALF was collected using a Olympus flexible fiber-optic video endoscope, 3m x 12.9mm (Type: Q140L). The mucosa was desensitized with up to 120 mL of 0,5% lidocaine (Lidocaine Neat, Wyeth Animal Health, Guelph, Canada) to reduce coughing reflex. The endoscope was wedged in a tertiary or quarternary bronchus. 250 mL of sterile saline was instilled in the lung under pressure through the endoscope and directly aspirated using a pump with constant vacuum. Following the aspiration of the first sample, a second bag of 250ml of sterile saline was then instilled again and the fluid aspirated again. The samples were collected in wide mouth bottles and stored on ice. 6 mL of the sample was transferred in an EDTA tube and also stored on ice.

3.4	Preparation of microscopic slides
Cytospin slides (Cytospin 2, Shandon (cat nr 599 00102; serial no MA 906 102 M)) were used perform the differential cell count of the BALF.  60 µL and 120 µL of each BALF sample stored in the EDTA tubes was pipetted into the cytochambers. This was centrifuged for 4 minutes with a speed of 1000 rotations per minute. Slides were stained using a modified Wright-Giemsa stain (Automatic Stainer Hema-Tek 2000®, Bayer, Toronto, Canada) to better visualize the mastcells. The slides will be reviewed by a board certified pathologist.

3.5	Total cell count
The BALF was preserved in EDTA and stored at 4°C. 0,5 mL of the sample was mixed with 0,1 mL of 0,4% Tryphan Blue for counting. A small amount of this sample was put in a hemocytometer to determine the absolute count of the living (clear) and dead (blue) cells in the BALF.

3.6	Upper and lower airway inflammation scoring
A recording was made of every endoscopy (performed for the BAL procedure) and used to score airway inflammation. The degree of pharyngeal inflammation, mucus accumulation in the pharynx and trachea, thickness of the carina and amount of mucus in the lower airways were scored (see table 1 and fig 2 & 3).




Table 1: Macroscopic upper and lower airway inflammation scoring

	Score
	1
	2
	3
	4

	Pharyngitis
	Dorsal pharynx
	To opening guttural pouches
	To pharynx walls and soft palate
	Lot of pink, confluent follicles to epiglottis

	Mucus in pharynx
	None
	Little blobs
	Confluent or large amount
	

	Mucus in trachea
	See fig 2
	
	

	Septum thickness
	See fig 3
	
	

	Mucus in bronchi
	See fig 2
	
	




Fig 2: Scoring mucus in trachea and bronchi
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Score 0-5

Fig 3: Scoring thickness septum
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Score 1-5

3.7	Longing
Before the exercise body temperature was measured using a rectal thermometer and the nasal discharge (ND) was scored according to the scoring system. A value was given for the amount of ND in the nostril and on the upper lip (see fig. 4 and table 2 and 3). Also the character of the discharge was determined. The ventral half of the nostril filled with ND was determined as full. The horses had to walk for 5 minutes, trot for 7 minutes and canter or fast trot for 1 minute. During the exercise the nostril flaring (NF), respiratory effort and coughing or sneezing was observed. After the exercise the respiratory rate (RR) and ND ware evaluated.  A score was given to each parameter (see table 2). All the scores were added so that for every time longing the horses got a final score with a maximum of 18. The longing has been done by one person to decrease subjectivity.  



Table 2: Clinical scoring of respiratory signs during exercise
		
	0
	1
	2
	3

	Respiratory effort1
	normal
	slightly increased
	increased
	significantly increased

	Respiratory rate1
	
	≤48/min
	 ≥48≤64
	≥64/min
	       

	Nostril flare1
	
	none
	slight
	significant 
	

	Nasal Discharge1
	score explained in table 3 and fig 3 
	

	Nasal Discharge increase2
	no increase
	increase by 1 
	increase by ≥2
	

	Cough3
	
	none
	1-2
	 3-4
	 ≥4

	 
	 
	 
	 
	 
	 

	1after exercise   2difference between before and after exercise  3during exercise
	







Table 3: Scoring of nasal discharge
	Score
	Nostril*
	
	Upper lip

	1
	< ⅓
	± 
	1-2 thin streams

	2
	⅓-⅔
	± 
	≤ 2 finger wide stream

	3
	> ⅔
	± 
	> 2 finger wide stream

	 
	 
	 
	 

	*area covered with mucus, see Fig. 3












Fig 4: Scoring of nasal discharge		                  
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3.8	Cortisol measurements
Sampling of the blood was done before the treatments between 7.30 and 8.00 am. The blood was stored at room temperature to let the blood coagulate. Then the samples were centrifuged for 10 minutes at a speed of 1750 rotations per minute. The serum was stored at -80°C before estimation of the cortisol levels.

3.9	Lung mechanics
The lung mechanics consisted of a pulmonary function test followed by histamine bronchoprovocation using nebulized histamine at increasing doses. For the materials and methods and results of the lung mechanics you are referred to the paper of Ids de Boer.

3.10	Statistics
No statistics has been done on the data yet, but non-parametric tests will be used to compare the values between groups and before/ after treatment.


4	Results

 (
Because the statistics have not
 been done on most of the data y
et the word significant has to be taken with carefulness. I chose to use the word because the graphics and the values show no big differences . The standard e
rror from all the data is shown
 in the graphics, which shows the data probably will not be significant.
)






There are no results yet from the differential cell counts and cortisol measurements because these are being analyzed. To reduce the subjectivity in the scoring of the endoscopy movies two persons reviewed them separately and evaluated the differences in scoring. No significant differences before and after treatment for both prednisolone and isoflupredone were found. The pharyngitis seemed to increase after both treatments but this was not significant (see fig 4 & 5). 

Fig 4: Airway endoscopic scores before and after prednisolone       
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Fig 5: Airway endoscopic scores before and after isoflupredone
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The total number of cells in the BALF was not significantly lower after treatment with both steroids compared to the baselines (see fig 6).  The drugs seem to have no effect on the clinical scoring. The scores after treatment during the wash-out period  were not significantly different from the scores at baseline.

Fig 6: Cell counts
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5 	Discussion


From the results we already have obtained from this study there seems to be no effect of the treatments with both prednisolone and isoflupredone on the BALF cytology, endoscopic score and clinical scoring in horses with IAD.  Only the results from the BAL and clinical scoring were discussed in this paper, though the results from the lung mechanics, discussed in the paper from Ids de Boer, do show significant differences due to the treatment with both drugs. 

The treatment for IAD is largely deducted from the treatment for RAO. Similarly to the present study, several studies regarding RAO and the use of systemic administered corticosteroids show no effect on the cytology in the BALF but do show either clinical improvement or less pulmonary resistance [2,17,18]. Some studies measured an effect of corticosteroids therapy on the BALF cytology. For example, in the study of Guiguère et al (2002), Inhaled fluticasone is effective in horses with RAO and does decrease the amount of neutrophils in the BALF. This suggest a comparable effect of fluticasone to dexamethasone as systemic corticosteroid in reducing airway inflammation.[6] A study of Couroucé-Malblanc et al (2008) shows an improvement in clinical score in horses with RAO after treatment with both dexamethasone and prednisolone, but only the dexamethasone altered the cytology of the BALF by decreasing the number of neutrophils. The clinical score in the study of Couroucé-Malblanc et al (2008) cannot be compared  to the clinical score used in our study because horses suffering from RAO show clinical signs at rest while with IAD usually no clinical signs at rest are seen.[4] Picandet et al (2003) showed that both isoflupredone and dexamethasone are effective in horses with RAO. No BAL’s were performed in this study to evaluate the effect of the drugs on the cytology in the lungs. The effect of both corticosteroids was based on the improvement of the pulmonary function testing.[15] 

The limited number of horses used in this study makes it more difficult to find significant differences. This is also the reason why we chose a cross-over study design instead of a parallel study. Although no control group treated with a placebo was used, all the horses were their own control. The individual results from the horses are to be compared instead of the groups.  

The clinical scoring was not improved due to the treatments. The scoring system was probably not sufficient to give a value to exercise intolerance. To get a better perspective of the change in capability of the horse a bigger exercise should be asked from the horse. The decreased performance due to IAD can go unnoticed during light exercise. [9] The exercise the horses had to do in this study can be remarked as easy or light work.
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