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Allergic conjunctivitis is often associated with allergic rhinitis and/or asthma, its symptoms are usually mild and less annoying than the symptoms of the associated pathology. But sometimes conjunctivitis is the main manifestation of the allergic diseases and disturbs the normal life of the patient.

Five types of allergic conjunctivitis have been described1:  

Seasonal allergic conjunctivitis (SAC)

Perennial allergic conjunctivitis (PAC)

Vernal keratoconjunctivitis (VKC)

Atopic  keratoconjunctivitis (AKC)

Giant papillary conjunctivitis (GPC) 

We are not going to describe each type of conjunctivitis, but briefly review  its characteristics. 

Although there are differences in their pathology and clinical presentation, all types would be interrelated.  SAC and PAC usually have mild symptoms or less severe symptoms than VKC and AKC, in which the cornea is frequently affected. GPT is associated with the use of contact lenses and have similar clinical characteristics than VKC. 

In all forms of conjunctivitis there are type I hypersensitivity reactions and in many patients high levels of IgE both in blood and tears.

SAC and PAC involve IgE –mediated hypersensitivity phenomena to specific allergens, pollens in the case of SAC and perennial allergens as mites, molds and animal dander in PAC. The main cell involved is the mast cell. In contrast, in VKC and AKC allergen sensitivity is usually not well defined and lymphocytes TH2, eosinophils and its products play a fundamental role in their pathogenesis. 

PAC and SAC are the commonest types of allergic conjunctivitis. We are going to consider only these forms in our presentation.

Treatment of allergic conjunctivitis involves allergen avoidance, non specific and specific drugs and specific immunotherapy.

Immunotherapy has been used for the treatment of allergic rhinoconjunctivitis for many years.

At present immunotherapy is administered by different routes2. (Fig. 1)

Fig. 1. Different routes of immunotherapy
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1) Subcutaneous

2) Local or non-injection routes

a) Sublingual

b) Nasal

c) Oral

      d) Bronchial


In addition to these local routes we may of the conjunctival route, which in our personal experience has produced successful results 

Subcutaneous immunotherapy with different allergens for the treatment of allergic rhinoconjunctivitis has been proven effective in many controlled trials for many years. However, it has some disadvantages, such as poor compliance,  high cost, and, in few cases, severe anaphylactic reactions.3 

In order to avoid these disadvantages other routes differing from the subcutaneous one have been attempted

Important revisions of studies performed using local routes have appeared in recent years. According to the WHO2 and the EAACI4, the studies have to meet strict inclusion criteria, in order to eliminate any doubt about their validity:

1) Placebo-controlled, double blind studies

2) Studies published in English in peer-reviewed journals (abstracts not    accepted)

3) Allergen vaccines and doses defined

4) Symptom/medication scores provided

5) Treatment protocol and appropriate statistical analysis including an adequate sample size (over seven patients per group)

Sublingual Immunotherapy

Sublingual immunotherapy has been used successfully in recent years. A review by Kägi5 analyzed 14 original articles that appeared from 1990 to 2000 and involved 421 patients. Canonica6 analyzed 22 original articles (n=944) dated from 1990 to 2002, and Wilson7 22 original articles (n=979) dated from 1990 to 2002. The patients have rhinitis, often associated with conjunctivitis, and in a few patients with asthma. In general the results were successful.

Local Nasal Immunotherapy (LNIT)

           Kagï  reviewed 17 studies from 1979 to 2000 and Canonica 19 studies from 1979 to 2002. The conclusion of the reviewers was that LNIT reduces the symptoms and medication consumption significantly, but in some studies no long-term effect was seen after stopping the treatment. Its use has been declining in recent years and it could be recommended as preseasonal treatment for pollen induced rhinitis and in patients with rhinitis with poor compliance to subcutaneous immunotherapy.

Oral and Bronchial Immunotherapy 

Oral and bronchial immunotherapy have been used with conflicting results. 4, 5 At present they are not used.

Local Conjunctival Immunotherapy (LCIT)

           In the early 1990s, based on the success of some trials with LNIT in patients suffering allergic rhinitis, we developed a method of local conjunctival immunotherapy (LCIT) in patients with allergic conjunctivitis as the main symptom of their allergic disease,. The results were extremely satisfactory in many patients. We did not find reports of this method in the literature but one of  Del Prete 8 that did not meet strict criteria in the methodology.

Based on this clinical experience, we designed a study in order to prove these good results9. 

We studied 24 patients with allergic conjunctivitis as the main symptom of their allergic disease. In all the patients the causative allergens were house dust mites. Allergy to house dust mites is the most frequent cause of perennial allergic conjunctivitis.10, 11 .We evaluated the effect of LCIT with standardized dermatophagoides pteronyssinus (Dp) extracts on antigen-specific conjunctival provocation test (CPT) in a double blind, placebo-controlled study. The patients were selected on the basis of symptoms, positive prick test, positive CPT and elevated serum and tears total and specific IgE. 

Criteria for inclusion were:

1)  Typical history of perennial allergic conjunctivitis

2)  Elevated levels of serum and tears IgE

3)  Positive prick test (2+ to 3+) to Dp extracts in glycerinated solution.

4)  RAST positive (al least class 3) to Dp

5)  Positive response to CPT.

Criteria for exclusion were:

1)  Long-term use of conjunctival corticosteroids or decongestants.

2)  Prior specific immunotherapy.

3)  Other allergen sensitivity.

4)  State of pregnancy or lactation 

We use CPT as a method to evaluate the efficacy of LCIT. 

CPT with specific allergens has been shown to be a safe, consistent method for reproducing the conjunctival allergen response by triggering IgE mediated mast cell degranulation 12, 13, 14 

CPT has been used with the following objectives:

(1) confirming the diagnosis of systemic allergy 

(2) studying the clinical features of ocular allergy 

(3) studying the cells and mediators of the allergic

response 

(4) evaluating the efficacy of ocular antiallergic therapy. 

A strong correlation exists between positive CPT and other tests such as skin test and serum RAST values15. Furthermore, some patients exhibit a positive CPT in the absence of systemic sensitivity implying that IgE production in the conjunctiva may be locally regulated. The validity of CPT as a model for conjunctival allergen response has been the basis for numerous studies, particularly those involving therapeutic intervention. 13, 16
Different methods exist to evaluate the CPT. The main ones are:

1) Evaluation of the score of signs and symptoms

2) Quantification of the level of mediators in tears

3) Evaluation of conjunctival cytology  

           In accordance with other authors we considered  that evaluation of the score of signs and symptoms was the most accurate method 13.

In our study the CPT was performed with increased dilutions of Dp extracts instilled into the lower fornix, beginning with 100 AU/ml. Redness, eyelid swelling, chemosis, tearing, itching and burning were scored on a 4-point rating scale, according with the method proposed by Abelson.12 (Table 1). We evaluated the reactions 30 minutes after the challenge.  We considered the test positive when a total score of 5 was reached.

Table 1

SCORE OF SYMPTOMS IN THE CONJUNCTIVAL PROVOCATION TEST

Redness, eyelid swelling

0: none

1: mild

2: moderate

3: severe

Chemosis

0: none

1: mild (detectable with slit lamp, conjunctiva separated from sclera)

2: moderate (visually evident, raised conjunctiva, especially at the limbal area)

3: severe (ballooning of conjunctiva)

Tearing

0: none

1: mild (eyes feel slightly watery)

2: moderate (blows nose occasionally)

3: severe (tears rolling down cheeks)

Itching-burning

0: none

1: mild (intermittent tickling sensation)

2: moderate (continual awareness with the desire to rub the eyes)

3: severe (subject insist on rubbing eyes)

From Abelson et al.12
Patients were randomly assigned to 2 groups of 12. The first group was treated with Dp extracts diluted in saline solution and the second group with placebo during 6 months. A drop of diluted antigen was instilled in both eyes daily, in 2-fold increased concentrations, the first being 10 AU/ml. The maintenance dose was 1000 AU/ml or the maximal dose which did not provoke symptoms. The symptoms were controlled with oral and/or local antihistamines. 

We evaluated the CPT before and after the treatment. The patients did not receive antihistamines during the 15 previous days to carrying-out the CPT.

Ten of the twelve patients in the active group complete the treatment. One of the patients dropped out of the study after experiencing local reaction to a dose of 1000 AU/ml and refused to continue with the treatment. Another patient was disqualified for failure to comply with the protocol. 

One patient, who experienced itching and tearing with a dose of 1000 AU/ml, tolerate 100 AU/ml. We continue with this dose until the end of treatment. The remaining patients tolerate 1000 AU/ml as maintenance dose.

The average symptoms score before and after treatment is shown in table 2.

The average symptoms score of the treated group versus placebo group are shown in table 3.

Table 2

Score of Conjunctival Provocation Test before and after treatment

1.Treated Group (n: 10)

Symptom              Score: Mean ( STD (median)             p value *

                                 Before                 After 

Redness            2.5 ( 0.53 (2.5)      1.3 ( 0.48 (1.0)        ( 0.00062

Chemosis          1.6 ( 0.7 (1.5)        0.6 ( 0.52  (1.0)       ( 0.0035

Tearing             2.1 ( 0.32 (2.0)      0.7 ( 0.48 (1.0)        ( 0.00005

Itching               2.0 ( 0.47 (2.0)     1.2 ( 0.42 (1.0)         (0.0021

Total score        8.2 ( 0.92 (8.5)      3.8 ( 1.32 (4.0)        ( 0.00015

2. Placebo Group (n:10)

Symptom              Score: Mean ( STD (median)             p value *

                                 Before                 After

Redness            1.8 ( 0.79 (2.0)       1.7 ( 0.48 (2.0)        ( 0.865 

Chemosis          1.7 ( 0.48 (2.0)       1.5 ( 0.52 (1.5)        ( 0.373

Tearing             2.1 ( 0.32 (2.0)       1.9 ( 0.57 (2.0)        ( 0.330

Itching              2.3 ( 0.48 (2.0)       2.0 ( 0.47 (2.0)        ( 0.177

Total score        7.9 ( 1.2 (8.0)         7.1 ( 1.45 (7.0)        ( 0.244

Wilcoxon Signed-Rank Test
Table 3

Score of Conjunctival Provocation Test.  LCIT versus placebo

1. Before Treatment

Symptom              Score: Mean ( STD (median)             p value *

                           LCIT (n:10)          Placebo (n:10)                    

Redness            2.5 ( 0.53 (2.5)       1.8 ( 0.79 (2.0)       ( 0.042

Chemosis          1.6 ( 0.7 (1.5)        1.7 ( 0.48 (2.0)       ( 0.575

Tearing             2.1 ( 0.32 (2.0)      2.1 ( 0.32 (2.0)       ( 0.999

Itching              2.0 ( 0.47 (2.0)      2.3 ( 0.48 (2.0)       ( 0.177

Total score        8.2 ( 0.92 (8.5)      7.9 ( 1.2 (8.0)         ( 0.502

2. After treatment

Symptom              Score: Mean ( STD (median)             p value *

                           LCIT (n:10)          Placebo (n:10)

Redness            1.3 ( 0.48 (1.0)       1.7 ( 0.48 (2.0)        ( 0.081

Chemosis          0.6 ( 0.52 (1.0)       1.5 ( 0.52 (1.5)        ( 0.0033

Tearing             0.7 ( 0.48 (1.0)       1.9 ( 0.57 (2.0)        ( 0.00047

Itching              1.2 ( 0.42 (1.0)       2.0 ( 0.47 (2.0)        ( 0.0021

Total score        3.8 ( 1.32 (4.0)       7.1 ( 1.45 (7.0)        ( 0.00052

*Mann-Whitney Rank-Sum Test

After six months of LCIT the scores of symptoms after CPT significantly decreased in the actively treated group, whereas no difference was observed in the control group. (Fig. 2)


Besides the data shown in this study, a clinical improvement in the group treated with LCIT was observed and the drug consumption was significantly lower in the active group. There was also a decrease in tears IgE values but there were no significant changes in IgE blood levels.

Currently in daily practice we have made some modifications in the administration of the drops. Now we are diluting the extracts in artificial tear preparations for better tolerance of the drops. Besides, in order to make administration easier, we are giving the antigen in 5-fold increased concentrations, beginning with 10 AU/ml and changing the concentration every 4 weeks. We administer 1 drop a day in each eye during the first week, twice a day in the second week, 3 times a day in the third week and four times a day in the fourth week.

Currently, we are evaluating the effect of LCIT on CPT by determining  tear tryptase  by ImmunoCAP in a group of patients. Tryptase is a neutral protease stored in the secretory granules of mast cells. It is one of the mediators released in the first minutes after the allergen challenge and its level decrease in the following hours. Tryptase has been used as a specific indicator of mast-cell activation in the immediate hypersensitivity reaction. 17, 18, 19 . 
. 

We determined tear tryptase 20 minutes after the challenge with the allergen (dermatophagoides pteronissinus). Preliminary results are extremely interesting. We did not find tear tryptase before CPT. Post CPT the average level of tryptase was 4,3 µg. After 2 months of LCIT the average level of basal tryptase was 1,3 µg, but after CPT the average level was 1,7 µg. (Fig 3)

We can see that despite the increase in basal tryptase, we observe a significant decrease in tryptase levels after CPT in the treated patients. 

The increase of basal levels after CPT can be explained by the continuous stimulation of the conjunctival mast-cells by the treatment.

Fig. 3. Average values of Triptasa in tears 

                                   Basal              Post CPT 

Pre- treatment            0                    4.3 µg
After 2 months           1,3 µg             1,7 µg

of LCIT


Our conclusion is that LCIT is a useful alternative to other routes of immunotherapy in patients with allergic conjunctivitis, and can be used in association with subcutaneous or sublingual immunotherapy.

We are still unable to definitely establish the exact mechanism that causes LCIT to work. We do not know precisely what immunological changes it produces in the conjunctival mucosa. Besides the immunological mechanism, a non-immunological one, such as the induction of tolerance by repeated degranulation of mast cells, can be postulated. This is possible, but we do not believe that this is the only mechanism, because we have observed a maintenance of the improvement after the interruption of treatment.

We believe that further studies are needed to clarify this point. 

References


 Santa Jeremy Ono BA, Abelson MB. Allergic conjunctivitis: Update on pathophysiology and prospects for future treatment.  J. All. Clin. Immunol. 2005; 115:118-122

2 Bousquet J, Lockey RF, Malling H-J, editors. WHO Position Paper. Allergen immunotherapy:   therapeutic vaccines for allergic deseases. Allergy 1998; 53 suppl 44: 14-17

3 Lockey RF, Benedict LM, Turkeltaub PC, Bucanz SC. Fatalities from immunotherapy and skin testing. J. All. Clin. Immunol. 1987;79:660-78

4 Malling HJ, editor. EAACI position paper on local immunotherapy. Allergy 1998;53:933.

5 Kägi MK, Wüthrich B. Different methods of local allergen-specific immunotherapy. Allergy 2002; 57:379-388 

6 Canonica GW, Passalacqua G. Noninjection routes for immunotherapy. J Allergy Clin Immunol 2003; 111: 437-448.

7 Wilson DR, Torres Lima M, Durham SR. Sublingual immunotherapy for allergic rhinitis (Cochrane Review). In: The Cochrane Library, Issue 3, 2003. Oxford: Update Software.

8 Del Prete A, Loffredo C, Carderopoli A, Caparello O, Verde R, Sebastiani A. Local specific immunotherapy in allergic conjunctivitis. Acta Ophthalmol (Copenh) 1994 Oct;72(5):631-4

9 Núñez JA, Cuesta U. Local Conjunctival Immunotherapy: The effect of dermatophagoides pteronyssinus local conjunctival immunotherapy on conjunctival provocation test in patients with allergic conjunctivitis. Allergol et Immunopathol 200: 28(6):301-30

10 Myging N, Dirksen A. Johnsen NJ, Weeke b. Perennial rhinitis: an analysis of skin testing, serum IgE, and blood and smear eosinophilia in 201 patients. Clin. Otolaryngol 1978;3:189-96 

11 Bielory L, Frohman, LP, Allergic and  immunologic disorders of the eye. J. All. Clin. Immunol. 1992;89:1-15

12 Abelson MB, Chambers WA, Smith LM. Conjunctival allergen challenge. A clinical approach to studying allergic conjunctivitis. Arch. Ophthalmol. 1990; 108:84-8

13 Aichane A, Campbell AM, Chanal I et al. Precision of conjunctival provocation tests in right and left eyes. J. All. Clin. Immunol. 1993; 92:49-55

14 Melillo G, Bonini S, Cocco G et al. The conjunctival provocation test. Allergy 1997; 52 Suppl 35:33-35

15 Leonardi A, Fregona IA, Gismondi M et al. Correlation between conjunctival provocation test (CPT) and systemic allergometric tests in allergic conjunctivitis. Eye 1990; 4:760-4

16 Hingorani M, Lightman S. Therapeutic options in ocular allergic disease. Drugs 1995;50:208-21

17 Bacon AS, Ahluwalia P, Irani AM, Schwartz LB, Holgate ST, Church MK, McGill JI. Tear and conjunctival changes during the allergen-induced early- and late-phase responses. J. All. Clin. Immunol 2000;106:948-954

18 Margrini L, Bonini S, Centofanti M, Schiavone M, Bonini S. Tear tryptase levels and allergic conjunctivitis. Allergy 1996;51(8):577-81

19 Fukagawa K, Saito H, Azuma N, Tsubota K, Iikura Y, Oguchi Y. Histamine and tryptase levels in allergic conjunctivitis and vernal keratoconjuntivitis. Cornea 1994; 13(4):345-8

� EMBED Excel.Sheet.8  ���











_1170005887.xls
Gráfico4

		LCIT		LCIT

		placebo		placebo



Pre-treatment

Post-treatment

Fig 1. Average symptom score of CPT

8.5

4

8

7



Gráfico1

		LCIT		LCIT

		placebo		placebo



Pre-treatment

Post-treatment

Fig. 2. Average symptom score of CPT

8.5

4

8

7



Hoja1

				LCIT		placebo

		Pre-treatment		8.5		8

		Post-treatment		4		7





Hoja3

		



&A

Página &P



Hoja4

		



&A

Página &P



Hoja5

		



&A

Página &P



Hoja6

		



&A

Página &P



Hoja7

		



&A

Página &P



Hoja8

		



&A

Página &P



Hoja9

		



&A

Página &P



Hoja10

		



&A

Página &P



Hoja11

		



&A

Página &P



Hoja12

		



&A

Página &P



Hoja13

		



&A

Página &P



Hoja14

		



&A

Página &P



Hoja15

		



&A

Página &P



Hoja16

		



&A

Página &P




