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Summary  

Children with primary immunodeficiency 

disorders (PIDD) have an increased risk of 

suffering from physical, social, and 

psychological problems. The aim of this study 

was to evaluate the performance status and 

mortality of children with PIDD in Kuwait and 

to determine the variables and co-morbidities 

that may affect their performance and risk of 

death. The data for the children were obtained 

from Kuwait National Primary 

Immunodeficiency Disorders Registry 

describes the patients' characteristics, co-

morbidities and their treatment regimens. 

Each patient was scored using the Lansky Play 

Performance Scale (LPPS), and we evaluated 

the number of deaths among the children and 

the effects of different variables on their LPPS 

scores and mortality. We examined 98 

pediatric patients with a mean delay in 

diagnosis of 21.2 months. Antimicrobial 

prophylaxis was administered to 57.2% of the 

patients, whereas intravenous immunoglobulin 

(IVIG) therapy was used in 44%. Eight 

patients underwent bone marrow transplants. 

The mean LPPS score for all the patients was 

65.5, and there was a significant disparity in 

the mean LPPS scores across PIDD categories. 

 

 

 

 

 

Twenty-one patients died. The variables that 

were found to have a significant effect on both 

the LPPS score and the risk of death were an 

age of onset of less than 6 months, a history of 

CMV infection, parental consanguinity, the use 

of antimicrobial prophylaxis and IVIG 

therapy. In conclusion, patients with PIDD 

have a poor performance status and a high rate 

of mortality. Early diagnosis and aggressive 

therapeutic interventions directed at patients 

with early onset of symptoms and CMV 

infections can help improve the quality of life 

of patients with PIDD. (Asian Pac J Allergy 

Immunol 2010;28:141-6) 
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Introduction 

Primary immunodeficiency disorders (PIDD) 

are a heterogeneous group of genetic disorders 

that affect the development or function of the 

immune system. Patients with PIDD suffer from 

recurrent or severe infections and have a far 

higher incidence of autoimmune diseases and 

malignancies than the general population.
1-4

 Early 

diagnosis and adequate therapy are important for 

the survival and quality of life of patients with 

PIDD; delays in diagnosis and/or inadequate 

management can lead to permanent organ damage 

and a shortened lifespan.
5-8

 The true prevalence of 

PIDD is not known. However, previous reports 

have suggested that the prevalence of PIDD varies 

according to race and geography. A recent study 

suggested that PIDD are so common that primary 

care physicians are likely to see patients with 

PIDD in their practice.
9 

Unfortunately, the failure 

of clinicians to recognize PIDD is still a major 
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worldwide problem. As a result, the diagnosis of 

PIDD in children and adult patients is usually 

delayed between 2½ to 5 years.
10-13
 

In the last 15 years, molecular defects in 

approximately 130 PIDD patients have been 

defined,
14 

and a genotype-phenotype correlation 

has been established for some of these patients, 

which has important prognostic and therapeutic 

implications.
15-17

 In spite of these advances and 

the improved survival rates, children with PIDD 

have been found to be at risk for physical, social, 

and psychological problems due to their chronic 

health conditions and need for constant 

treatment.
18-25

  

The aim of this study was to evaluate the 

overall performance status and deaths of children 

with PIDD in Kuwait and to determine the 

variables and co-morbidities that may affect their 

performance status and the risk of death. 

Methods 

Patients and data collection 

The data for the children was obtained from 

Kuwait National Primary Immunodeficiency 

Disorders Registry (KNPIDR), which was 

approved by the Research and Ethics Committee 

of the Ministry of Health of Kuwait. The data 

corresponded to children under 16 years of age 

who were diagnosed and classified with PIDD 

according to the clinical and laboratory criteria for 

these diseases reported by the International Union 

of Immunological Society’s (IUIS) Primary 

Immunodeficiency Diseases Classification 

Committee.
14

 The presence of secondary 

immunodeficiencies (drug- or virus-induced, 

immunodeficiencies associated with metabolic 

disorders, among others) in these children was 

ruled out by obtaining their detailed medical 

history and by performing the appropriate tests. 

The data collected for the children included the 

age at onset of PIDD, the time of delay in 

diagnosis, gender, use of antimicrobial 

prophylaxis and/or intravenous immunoglobulin 

(IVIG) therapy, history of Aspergillus and 

cytomegalovirus (CMV) infections, sepsis, 

autoimmune manifestations, bronchiectasis, 

gastrointestinal and skin manifestations, and/or 

bone marrow transplants (BMT). The Lansky Play 

Performance Scale (LPPS), which ranges from 0 

(unresponsive/death) to 100 (fully active/normal), 

was used to assess the overall performance status 

for each patient.
26

 The children were scored using 

the LPPS in consultation with their families and 

was considered valid if assessed not more than 3 

months before the preparation of this manuscript. 

The effect of different variables on both the LPPS 

score and mortality were evaluated.   
 
Statistical analysis 

Statistical analysis was performed using the 

Minitab software package, version 15.1.1.0 

(LEAD Technologies). The mean and standard 

deviation was measured for the scale variables. 

Although the number of patients included in this 

study was large enough to assume normality using 

the CLT, in most of the tests conducted, we 

performed parametric and nonparametric tests to 

ensure the consistency of the results. Two-sample 

t- and Mann-Whitney tests were used to determine 

whether different categorical variables had a 

significant effect on the patients’ LPPS scores or 

in the delay in diagnosis. In addition, a one-way 

ANOVA and the nonparametric Kruskal-Wallis 

test were used to assess the effect of the PIDD 

categories on the LPPS score and the delay in 

diagnosis after excluding 2 patients with 

complement deficiencies. Furthermore, the 

Pearson correlation test was used to determine 

whether there were any associations between the 

scale variables. Finally, the Pearson chi-Square 

test was used to determine whether the death of a 

patient was dependent on the categorical variables 

evaluated. P-values of ≤0.05 were considered 

statistically significant, and unless only one test 

was used, the reported p -values are from those 

tests that yielded a higher value, in the case of 

significance, and a lower value, in the case of 

insignificance. 

Results 

Frequency and distribution of PIDD 

Here, we evaluated 98 pediatric patients (52 

males and 46 females) with PIDD who were 

registered in KNPIDR. The patients were 

classified into the following PIDD categories: 

combined T- and B-cell immunodeficiencies (24 

patients, 24%); predominantly antibody 

immunodeficiency (27 patients, 28%); other well 

defined immunodeficiencies (30 patients, 31%); 

diseases of immune dysregulation (8 patients, 

8%); congenital defects in the number and/or 

function of phagocytes (7 patients, 7%); and 

complement deficiencies (2 patients, 2%). No 

patients with either defect in innate immunity or 

autoinflammatory disorders were registered.      
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Patient characteristics 

The mean age of the patients at the onset of 

symptoms was 11 months (Standard Deviation 

18.6). Seventy-eight patients (79%) presented 

symptoms before the age of 1 year, 13 (14%) 

presented symptoms between 1 and 3 years of age 

and 7 (7%) presented symptoms after the age of 3 

years. The mean delay in diagnosis, which is 

defined as the time between the initial 

presentation of symptoms and the time of definite 

diagnosis, was 21.2 months (Standard Deviation 

29 months). There were significant differences 

in the means of delay in diagnosis across 

patients in the different PIDD categories (p = 

0.005). History of parental consanguinity was 

reported in 75% of the patients. Table 1 shows the 

details of the patients' characteristics and the 

frequency of different manifestations according 

to PIDD category. Infectious complications 

affected 85% of the patients, with the most 

common infections being pneumonia (59%),  

otitis media (38%), urinary tract infections (18%), 

skin abscesses (15%), sepsis (12%), sinusitis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (7%), and infectious diarrhea (7%). Skin 

manifestations affected 39% of the patients, with 

the most common manifestations being skin 

infections (20%), eczema (18%), and erythroderma 

(8%). Gastrointestinal complications affected 40%  

of the patients, and the most common 

manifestations were chronic diarrhea (16%), 

gastroesophageal reflux (7%), and granulomatous 

disease of the gut (4%). Autoimmune 

complications affected 12% of the patients, and 

the most common manifestations were hemolysis 

and (6%) and thrombocytopenia 4%.  

The Lansky Play-Performance Scale 

The mean LPPS score for all the patients was 

65.5 (Standard Deviation 37.7. We found a 

significant disparity in the mean LPPS scores 

across the different PIDD categories (p <0.0001) 

(Table 1). However, there was no statistically 

significant association between the LPPS score 

and the delay in diagnosis. 

We found a statistically significant effect of 

CMV  infection,  parental  consanguinity, use of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Patients characteristics, co-morbidities and treatment used  

Category Number of 

patients 

Males/ 

Females 

Onset age 

(months)* 

 

Diagnosis 

delay 

(months)* 

Lansky 

index* 

Aspergillus 

Infection 

(%) 

CMV 

Infection 

(%) 

Sepsis 

(%) 

Autoimmu

ne 

Manifestat

ions 

(%) 

Bronchi

ectasis 

(%) 

Gastrointe

stinal 

Manifestat

ions 

(%) 

Skin 

Manifestat

ions 

(%) 

Use of 

prophylax

is 

antimicro

bials 

(%) 

Use of 

IVIG 

(%) 

Bone 

Marrow 

transplant 

(%) 

Deaths 

(%) 

All patients 98 

52/46 

11.1 21.2 65.8 4.1 9.2 13.3 12.2 10.2 37.7 36.8 57.2 43.9 8 21.4 

Combined 

T and B cell 

immuno-

deficiency 

24 

8/16 

2.1 5.3 30.8  12.5 25 4.2 8.4 50 37.5 87.5 92 21 62.5 

Predomi-

nantly 

antibody 

deficiency 

27 

20/7 

24.8 27.7 84.8 7.4 3.7 7.4 14.8 18.5 29.6 11.1 25.9 55.5  3.7 

Other well 

defined 

immuno-

deficiency 

syndromes 

30 

16/14 

7.4 24.6 69.6  13.4 6.7 13.4 6.7 43.4 56.7 60 6.6  10 

Diseases of 

Immune 

dysregu-

lation 

8 

3/5 

9.5 33.6 83.7  12.5  37.5 12.5 12.5 62.5 50    

Congenital 

defect in 

phagocyte 

number, 

function or 

both 

7 

5/2 

 

1.3 6.7 65.7 28.6  28.6   42.9 14.3 71.5 14.3 42 28.5 

Comple-

ment 

deficiency 

2 

0/2 

16 74 100   50    50 50    

   *mean  
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antimicrobial prophylaxis and IVIG therapy on 

the LPPS score (p - values of 0.0009, 0.01, 

<0.0001 and 0.009, respectively). However, there 

was no statistically significant effect of gender, 

Aspergillus infection, sepsis, autoimmune 

manifestations, bronchiectasis, and 

gastrointestinal and skin manifestations on the 

LPPS score. When we analyzed only the patients 

with combined T- and B-cell immunodeficiencies, 

a history of BMT was found to have a significant 

effect on the LPPS score (p = 0.0269). 

After dividing the patients into groups 

according to the their age at disease onset, we 

found that patients who presented symptoms 

when they were under 6 months of age had a 

lower LPPS score when compared to the patients 

in the other age groups (p = 0.013). 

Patient management 

Antimicrobial prophylaxis was used in 57.2% 

of the patients, whereas antibody replacement 

therapy in the form of IVIG infusion was used in 

44% (Table 1). To reach a serum IgG level of 

>500 mg/dl, the dose of IVIG administered to the 

patients was of at least 400 mg/kg/dose every 4 

weeks. To control infections and autoimmune 

manifestations, some patients received higher 

doses and/or more frequent infusions of IVIG. 

BMT was performed in 8 patients, of whom 5 had 

combined immunodeficiency and 3 had chronic 

granulomatous disease.  

Mortality  

Of the patients examined, 21 died (Table 1), 

and their mean age at the time of death of was 21 

months (range: 2-192 months). Fifteen patients 

who were in the combined T- and B-cell 

immunodeficiencies group died, and their mean 

age at the time of death was 11 months (range: 2-

30 months). The causes of death of the patients 

included respiratory failure with ARDS secondary 

to pneumonia, sepsis, and multiorgan, liver or 

renal failure. The same variables which were 

found to have a significant effect on the LPPS 

score (i.e., onset age under 6 months, CMV 

infection, parental consanguinity, use of 

antimicrobial prophylaxis and IVIG infusion) 

were also found to have a significant effect on the 

risk of death (p - values of 0.003, 0.009, 0.002, 

<0.0001 and, 0.004, respectively), whereas the 

other variables tested did not. 

When we analyzed only the patients with 

combined T- and B-cell immunodeficiencies, 80% 

of the patients who underwent a BMT survived, 

whereas only 26% of the patients who did not 

undergo BMT were still alive at the time of 

preparation of this manuscript.  

Discussion 

We have shown in this report that patients with 

PIDD have a poor performance status and a high 

rate of mortality. The low LPPS scores and the 

high rate of mortality that we observed can be 

explained by the high frequency of severe forms 

of PIDD (i.e., combined T- and B-cell 

immunodeficiencies) and by the lack of a BMT in 

the majority of these patients. The observed 

variability in the LPPS scores among the patients 

in the different PIDD categories was expected 

because the severity and complications of disease 

are different between patients in different PIDD 

categories. In fact, it is also expected that the 

LPPS score will be variable for patients within the 

same PIDD group who have different diagnoses 

(i.e., for the group of patients who have 

predominantly antibody deficiencies, the mean 

LPPS scores between the patients with common 

variable immunodeficiency, Bruton's disease and 

selective IgA deficiency are expected to be 

different). 

Our finding that CMV infection has a 

significant effect on both the LPPS score and the 

risk of death should prompt physicians to be more 

aggressive in diagnosing and treating CMV-

infected PIDD patients earlier. Our results 

showing that antimicrobial prophylaxis, IVIG and 

BMT are beneficial therapeutic options for 

patients with PIDD are in agreement with the 

results of previous studies. However, additional 

studies are required to determine the optimal dose 

of IVIG, the target serum IgG levels to be reached 

and the choice of antimicrobial prophylaxis to use 

for treating patients with PIDD.       

We did not find significant statistical evidence 

for an association between the LPPS score and the 

delay in diagnosis. In addition, we did not find 

evidence for an effect of co-morbidities, such as 

autoimmune manifestations, bronchiectasis, and 

gastrointestinal and skin manifestations, on the 

LPPS score or the risk of death. Interestingly, 

Aghamohammadi and colleagues also found that 

the survival rate of patients with PIDD is not 

influenced by a delay in diagnosis or by the 

complications associated with PIDD.
27

 Our results 

can be explained by the fact that the patients’ 

LPPS scores were measured after the initiation of 

treatment, which raises the possibility that a delay 
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in diagnosis may cause a significant effect on the 

performance status of the patients before being 

diagnosed and starting therapy. The lack of an 

effect of co-morbidities on the LPPS score and the 

risk of death indicates that the treatments 

administered to the patients to treat their co-

morbidities are effective in preventing a poor 

performance status. Accordingly, we recommend 

implementing strategies that can help in the early 

diagnosis of PIDD and its associated co-

morbidities so the appropriate therapies can be 

administered to prevent irreversible tissue 

damage, morbidity and mortality. These strategies 

may include neonatal screening programs and 

activities to improve physician awareness about 

PIDD. It is important to mention that co-

morbidities and complications, which can evolve 

over time, affect a significant number of patients 

with PIDD.
28-30 

As such, these patients require 

highly specialized management programs that are 

best delivered by multi-specialized care.  

Our finding that patients who present 

symptoms before the age of 6 months have a poor 

performance status and a high rate of mortality 

when compared to other patients can be explained 

by findings which have demonstrated that patients 

with severe forms of PIDD, such as severe 

combined immunodeficiency, Wiskott-Aldrich 

syndrome and chronic granulomatous disease, 

present symptoms earlier in life than do patients 

with milder forms of PIDD, such as 

predominantly antibody deficiency. 

Compared to patients on other PIDD 

registries,
13,31-34

 the patients registered in the 

KNPIDR show a high frequency of severe forms 

of PIDD (i.e., combined T- and B-cell 

immunodeficiencies) and a lower frequency of the 

more benign predominantly antibody 

immunodeficiencies. This finding can be 

explained by the high consanguinity rate in our 

population of patients
35

 and/or the effect of their 

racial background. As such, our finding that 

patients with PIDD have low quality of life 

indexes does not apply to the general PIDD 

population.     

Conclusions  

Our results show that patients with PIDD have 

a poor performance status and a high rate of 

mortality. Early diagnosis and aggressive 

therapeutic interventions specifically targeted to 

PIDD patients with early presentation of 

symptoms and CMV infections may help improve 

their quality of life. In addition, the public should 

be educated about the potential adverse effects of 

consanguinity. Furthermore, collaborative efforts 

should be continued to design the best therapeutic 

protocols to treat these patients. 

Acknowledgements  

Kuwait National Primary Immunodeficiency 

Registry (KNPIDR) was established by a fund 

from Kuwait Foundation for the Advancement of 

Science (KFAS). The authors would like to thank 

Waqar Azeem for his technical support and the 

immunology laboratory at the Faculty of 

Medicine of Kuwait University for performing the 

immunological investigations. 

References 
1. Ochs HD, Stiehm R, Winkelstein J. Antibody Deficiencies. In: ER 

Stiehm, HD Ochs, JA Winkelstein, eds. Immunologic Disorders in Infants 

& Children 5th ed., Philadelphia, Elsevier Saunders, 2004; pp. 356-426. 

2. Cunningham-Rundles C, Bodian C. Common Variable 

Immunodeficiency: Clinical and Immunological Features of 248 Patients. 

J Clin Immunol 1999; 92: 34-48. 

3. Stiem ER, Chin TW, Hass A, Peerless AG. Infectious complications of 

primary immunodeficiencies. Clin Immunol Immunopathol 1986; 40: 69-

89. 

4. Webster ADB. Infections in primary immunodeficiency syndrome. Curr 

Opin Infect Dis 1994; 7: 444-9. 

5. Antoine C, Muller S, Cant A, et al.  European Group for Blood and 

Marrow Transplantatoin; European Society for Immunodeficiency. Long-

term survival and transplantation of haemopoietic stem cells for 

immunodeficiencies: report of the European experience 1968-99. Lancet 

2003; 361: 553-60. 

6. Mazzolari E, Forino C, Guerci S, et al. Long-term immune reconstitution 

and clinical outcome after stem cell transplantation for severe T-cell 

immunodeficiency. J Allergy Clin Immunol 2007; 120: 892-9. 

7. Grunebaum E, Mazzolari E, Porta F, et al. Bone marrow transplantation 

for severe combined immunodeficiency. JAMA 2006; 295: 508-18.  

8. Busse PJ, Razvi S, Cunningham-Rundles C. Efficacy of intravenous 

immunoglobulin in the prevention of pneumonia in patients with common 

variable immunodeficiency. J Allergy Clin Immunol 2002; 109: 1001-4. 

9. Boyle JM, Buckley RH. Population prevalence of diagnosed primary 

immunodeficiency diseases in the United States. J Clin Immunol 2007; 

27:497-502. 

10. Chapel HM, Misbah S, Webster ADB. Assessment of the Immune 

System. In: HD Ochs, CIE Smith, JM Puck, eds. Primary 

Immunodeficiency Diseases a Molecular and Genetic Approach 2nd ed., 

New York, Oxford University Press, 2007; pp. 611-32. 

11. Al-Herz W. Primary immunodeficiency disorders in Kuwait: first report 

from Kuwait National Primary Immunodeficiency Registry (2004-2006). 

J Clin Immunol 2008; 28: 186-93. 

12. Eades-Perner AM, Gathmann B, Knerr V, et al.  ESID Registry Working 

Party. The European internet-based patient and research database for 

primary immunodeficiencies: results 2004-06. Clin Exp Immunol 2007; 

147: 306-12. 

13. Rezaei N, Aghamohammadi A, Moin M, et al. Frequency and clinical 

manifestations of patients with primary immunodeficiency disorders in 

Iran: update from the Iranian primary immunodeficiency registry. J Clin 

Immunol 2006; 26: 519-32. 

14. Geha RS, Notarangelo LD, Cassanova JL, et al. Primary 

immunodeficiency diseases: an update form the International Union of 

Immunological Societies Primary Immunodeficiency Diseases 

Classification Committee. J Allergy Clin Immunol 2007; 120: 776-94. 



Asian Pac J Allergy Immunol 2010;28:141-6 

 

146 

 

 

15. Villa A, Sobacchi C, Notarangelo LD, et al. V(D)J recombination defects 

in lymphocytes due to RAG mutations: severe immunodeficiency with a 

spectrum of clinical presentations. Blood 2001; 97: 81-8. 

16. Dorman SE, Picard C, Lamas D, et al. Clinical features of dominant and 

recessive interferon gammareceptor 1 deficiencies. Lancet 2004; 364: 

2113-21. 

17. Jin Y, Mazza C, Christie JR, et al. Mutation of the Wischott- Aldrich 

Syndrome Protien (WASP): hotspots, effect on transcription, and 

translation and phenotype/genotype correlation. Blood 2004; 104: 4010-9. 

18. Sigstad HM, Stray-Pederson A, Froland SS. Coping, quality of life, and 

hope in adults with primary antibody deficiencies. Health Qual Life 

Outcomes 2005; 3: 31-44.  

19. Gardulf A, Nicolay U, Math D, et al.  Children and adults with primary 

immunodeficiencies gain quality of life by subcutaneous IgG self-

infusions at home. J Allergy Clin Immunol 2004; 114: 934-5. 

20. Tcheurekdjian H, Palermo T, Hostoffer R. Quality of life in common 

variable immunodeficiency requiring intravenous immunoglobulin 

therapy. Ann Allergy Asthma Immunol 2004; 93: 160-5. 

21. Zebracki K, Palermo TM, Hostoffer R, Duff K, Drotar D. Health-related 

quality of life of children with primray immunodeficiency diseases: a 

comparison study. Ann Allergy Asthma Immunol 2004; 93: 557-61. 

22. Nicolay U, Kiessling P, Berger M, et al. Health-related quality of life and 

treatment satisfaction in North American patients with primary 

immunodeficiency diseases receiving subcutaneous IgG self-infusion at 

home. J Clin Immunol 2006; 26: 65-72. 

23. Mozaffari H, Pourpak Z, Pourseyed S, et al. Health-related quality of life 

in Primary immune deficient patients. Iran J Allergy Asthma Immunol 

2006; 5: 23-7. 

24. Nicolay U, Haag S, Eichmann F, Hergert S, Spruck D, Gardulf A. 

Measuring treatment satisfaction in patients with primary 

immunodeficiency diseases receiving lifelong immunoglobulin 

replacement therapy. Qual Life Res 2005; 14: 1683-91. 

25. Mir Saeid Ghazi B, Aghamohammadi A, Kouhi A, et al. Mortality in 

primary immunodeficient patients, registered in Iranian primary 

immunodeficiency registry. Iran J Allergy Asthma Immunol 2004; 3: 31-

6. 

26. Lansky SB, List MA, Lansky LL, Ritter-sterr C, Miller DR. The 

measurement of performance in childhood cancer patients. Cancer 1987; 

60: 1651-6. 

27. Aghamohammadi A, Pouladi N, Parvaneh N, et al. Mortality and 

morbidity in common variable immunodeficiency. J Trop Pediatr 2007; 

53: 32-8. 

28. Wood P, Stanworth S, Burton J, et al. Recognition, clinical diagnosis and 

management of patients with primary antibody deficiencies: a systemic 

review. Clin Exp Immunol 2007; 149: 410-23. 

29. Quinti I, Soresina A, Spadaro G, et al. Long term follow-up and outcome 

of a large cohort of patients with common variable immunodeficiency. J 

Clin Immunol 2007; 27: 308-16. 

30. Joshi AY, Iyer VN, Hagan JB, Sauver JL, Boyce TG. Incidence and 

temporal trends of primary immunodeficiency: a population-based cohort 

study. Mayo Clin Proc 2009; 84: 16-22. 

31. Leiva LE, Zelazco M, Oleastro M, et al. Primary Immunodeficiency 

Diseases in Latin America: The Second Report of the LAGID registry. J 

Clin Immunol 2007; 27: 101-8. 

32. Lee WI, Kuo ML, Huang JL, Lin SJ, Wu CJ. Distribution and clinical 

aspects of primary immunodeficiencies in a Taiwan pediatric tertiary 

hospital during a 20-year period. J Clin Immunol 2005; 25: 162-73.  

33. Abuzakouk M, Feighery C. Primary immunodeficiency disorders in the 

Republic of Ireland: first report of the national registry in children and 

adults. J Clin Immunol 2005; 25: 73-7. 

34. Baumgart KW, Britton WJ, Kemp A, French M, Roberton D. The 

spectrum of immunodeficiency disorders in Australia. J Allergy Clin 

Immunol 1997; 100: 415-23. 

35. Al-Awadi SA, Moussa MA, Naguib KK, et al. Consanguinity among the 

Kuwaiti population. Clin Genet 1985; 27: 483-6. 

 


