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Clinical Profile and Growth Status in Patients 
with Cystic Fibrosis: A 2-year Follow up Study
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Background: Cystic fibrosis (CF) is a common genetic disorder chiefly characterized by respiratory and 
gastrointestinal symptoms. The purpose of this study was to evaluate the clinical presentation and growth 
status in CF patients at the time of diagnosis and following conventional treatment.
Materials and Methods: A cross-sectional study was conducted on 67 CF patients who enrolled for at least 
a two-year follow up period in the CF Clinic of Sarvar Pediatric Hospital. Disease diagnosis was based on 
a positive sweat test. Growth indicators and initial clinical presentations of patients were registered at the 
time of diagnosis. Weight and height was measured at each clinical visit during follow up. All patients were 
treated with enzyme replacement, vitamin and mineral supplements. Other medications were prescribed as 
clinically indicated.  Statistical analyses were performed by SPSS 16.0 for MS Windows. 
Results: The mean age of patients was 24.9±37.7 months at the time of diagnosis, whereas it was 3.1±2.1 
months at the onset of CF symptoms. At diagnosis, the majority of CF patients suffered from malnutrition, 
growth failure, and presented with pulmonary and gastrointestinal symptoms. After conventional and nutri-
tional treatments, significant improvements were seen in weight and height.
Conclusion: A delay in the diagnosis of CF as seen in our country causes patients to further suffer from mal-
nutrition and growth failure in comparison to developed countries. This emphasizes the necessity of neonatal 
screening.  The results of this study show the dramatic effects of nutritional treatment on growth status.
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ABSTRACT

INTRODUCTION               
Cystic fibrosis (CF) is a life-limiting autosomal 
recessive disorder with highly variable clinical 

presentations that include respiratory and gastro-
intestinal symptoms. Approximately 85% of CF 
patients develop exocrine pancreatic insufficiency, 
which may lead to malabsorption, malnutrition and 
growth failure if untreated (1). In developed coun-
tries, newborn screening is routine due to the high 
prevalence of CF and importance of early diagno-
sis. According to previous studies, treatment plans 
have provided several advantages, such as improv-
ing clinical, nutritional and growth status as well 
as increasing the quality of life and survival rate 
among CF patients (2-7).
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A review of reports in our country suggests that CF is 
under-diagnosed or missed in many cases due to the ab-
sence of neonatal screening as well as unavailable in-
itial clinical presentations. This may lead to improper 
treatment, particularly for malnutrition, pulmonary 
problems and growth failure (8-10). Therefore it seems 
necessary to diagnose, treat and follow up CF patients 
appropriately in our country. This study was conducted 
to identify common initial clinical symptoms and 
growth status of patients at the time of diagnosis and 
to evaluate the effects of conventional treatments on 
growth status and clinical presentations. 

MATERIALS AND METHODS
This was a cross-sectional study of 67 CF patients fol-
lowed in the CF Clinic of Sarvar Pediatric Hospital for 
a minimum of two years. The majority of patients who 
were referred by their physicians presented with com-
mon clinical symptoms of CF, such as chronic diarrhea, 
recurrent pneumonia and failure to thrive or  positive 
CF family history. CF diagnostic criteria included the 
existence of clinical features related to CF accompan-
ied by a repeat positive sweat test (sweat chloride level 
greater than 60 meq/L). The sweat test procedure in-
volves stimulation of sweating on the arm or upper back 
with an iontophoresis device for five minutes. Sweat is 
collected on filter paper and analyzed for sodium and 
chloride levels with a flame system. 
 After the diagnosis was confirmed, necessary data 
such as personal and medical histories, symptoms and 
physical examination results, which included growth 
indicators, were gathered and recorded in separate files. 
Patients were recalled monthly for routine evaluations 
for two years. 
Measurements of height and weight were charted at 
each clinical visit during the follow up period. Patients 
younger than two years were weighed without clothes 
on an infant scale and height was measured in the su-
pine position. Patients over the age of two years were 
weighed in their underclothes with an adult scale to the 
nearest 0.1 kg. Height was measured without shoes, 
with a meter accurate to 0.1 m. Weight and height were 
expressed as Z scores. Patients under the 3rd percentile 
or -2 standard deviation (SD) according to the World 
Health Organization (WHO) recommendation were 
considered  malnourished.  

Patients continued to ingest pancreatic enzyme replace-
ment (Creon® 25000, primary ingredient: pancreatic 
lipase, 2000-5000 units/kg/day), vitamins (A, D, E, K) 
and mineral supplements (Ca, Zn) for an average period 
of 30.59 months (including the study period). Antibiotic 
courses, nebulizers, H2 blockers and medium change 
triglyceride oil (MCT oil) were prescribed as needed. 
Statistical analyses were performed with SPSS 16.0, 
MS Windows. Results for weight and height measures 
before and after conventional treatment were compared 
using the paired and non-paired two-tailed t-test when 
the distribution was normal and Wilcoxon test when the 
distribution was not normal. P <0.05 was considered to 
be statistically significant.

RESULTS
There were 67 CF patients (28 females, 39 males) aged 1 
month to 15 years in this study. Baseline clinical and demo-
graphic characteristics of patients were registered (Table 1). 
Details of first clinical symptoms and signs indicated that 
31.81% of the patients predominantly suffered from respira-
tory problems and 34.85% had both respiratory and gastroin-
testinal involvement. 
Mean age of the patients was 24.91 ± 37.7 months at the time 
of CF diagnosis while it was 3.14 ± 2.1 months at initial CF 
clinical presentation. There was no significant difference be-
tween the two sexes for mean age (t-test, P = 0.38).

Table 1: Baseline clinical and demographic characteristics of 
patients.

Age (years)

<2                                          49 (73.1)*

2-5                                         10 (14.9)

>5                                          8 (11.9)

Sex (female) 28 (41.7)

Growth < 3rd 

percentile 52 (77.7)

*(%)

Growth indicators (weight and height) of patients were 
registered before treatment intervention based on age 
and sex (Tables 2 and 3).

The mean weight and height Z scores for both males and 
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females were less than zero, indicating that they were 
shorter and weighed less for their age and sex than the 
reference population. Furthermore, the least Z scores 
for weight and height were particularly pronounced in 
patients younger than one year while patients who were 
two to five years of age had the highest Z scores. 
After nutritional intervention and conventional therapy, 
there was a significant increase in weight and height Z 
scores (Figs. 1 and 2). All patients showed a great “catch-

up” in growth status after six months of treatment. 

DISCUSSION      
The results of the current study indicate a time gap be-
tween initial presentations and clinical diagnosis of CF, 
both in our country and other underdeveloped countries 
which do not have neonatal screening programs, in 
comparison to developed countries (11-14). One prob-
able reason for this delay in diagnosis is related to the 

Age (years) Mean (SD)*

Weight (Z score)

< 1 -2.62 (1.0)
1-2 -1.35 (0.9)
2-5 -1.37 (0.8)
> 5 -2.25 (1.1)

Total -2.30 (0.1)

Height (Z score)

< 1 -2.34 (1.1)
1-2 -1.74 (0.7)
2-5 -0.47 (1.1)
> 5 -2.49 (1.5)

Total -2.04 (0.3)

Table 2: Growth indicators of patients before treatment, based on age. 

 *(Standard Deviation)

Mean (SD)

Weight (Z score)
Male -2.22 (1.3)

Female -2.41 (0.7)
Total -2.30 (0.1)

Height (Z score)
Male -1.65 (1.2)

Female -1.77 (1.0)
Total -2.04 (0.3)

Table 3: Growth indicators of patients before treatment, based on sex.

Fig1. Z scores for weight during follow up.
*Significant difference exists between Z scores for weights before 
and after 6, 12 and 18 months of treatment (p < 0.001, p = 0.002, 

p = 0.01, respectively).

Fig 2. Z scores for height during follow up.
*Significant difference exists between Z scores for height before 

and after 6 and 18 months of treatment 
(p = 0.04, p = 0.02, respectively).
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frequent perception that CF is primarily a respiratory 
condition rather than a multisystem genetic disorder 
(12,15).  Kabra et al. have shown that delay in diagnosis 
in developing countries is associated with occurrence of 
severe malnutrition at the time of diagnosis, progressive 
lung disease and frequency of pneumonia (>4 episodes/
year). However, all of these complications can be im-
proved with early diagnosis and appropriate treatments 
(16). After conventional and nutritional treatments, sig-
nificant improvement was noted in the growth indica-
tors. Since significant association exists between the 
degree of malnutrition, rate of decline in pulmonary 
function and decreased survival, it is extremely impor-
tant to optimize the nutritional status as a priority (2, 17, 
18). Furthermore, many studies have been conducted 
to determine the benefits of nutritional intervention on 
slowing the decline in pulmonary function (19, 20).
Early diagnosis is important in CF and can be obtained 
by raising physicians’ knowledge about its clinical fea-
tures in order to achieve effective management of care. 
A limitation of the current study was due to the short 
follow up period, which should be longer in order to 
have more reliable results and evaluate treatment effects 
on linear growth, survival and quality of life in CF pa-
tients. Furthermore, the lung function test, as an impor-
tant prognostic factor, is a necessary test as it seems to 
be strongly influenced by nutritional treatment. Further 
studies are required to assess the effects of long-term nu-
tritional treatments on growth indicators, clinical presen-
tations and pulmonary function in CF patients.

CONCLUSION
It is concluded that diagnosis of CF is delayed in our 
country and, as a result, patients further suffer from mal-
nutrition and growth failure compared to developed coun-
tries.  This emphasizes the necessity of neonatal screening 
which leads to early intervention and better therapeutic 
outcomes. The results of the current study indicate a sig-
nificant improvement on growth indicators (weight and 
height) of CF patients after conventional treatment.

REFERENCES: 
1. Cohen JR, Schall JI, Ittenbach RF, Zemel BS, Stallings VA. Fecal 

elastase:Pancreatic status verification and influence on nutritional 
status in children with cystic fibrosis. J Pediatr Gastroentrol Nutr; 
2005; 40:438-44.

2. Shepherd R, Cooksley WG, Cooke WD. Improved growth and 
clinical, nutritional, and respiratory changes in response to nutri-

tional therapy in cystic fibrosis. J Pediatr 1980;97:351-7.
3. Farrell PM, Kosorok MR, Rock MJ, Laxova A, Zeng L, Lai HC,et 

al. Early diagnosis of cystic fibrosis through neonatal screening 
prevents severe malnutrition and improves long-term growth. Wis-
consin Cystic Fibrosis Neonatal Screening Study Group. Pediatrics 
2001;107:1-13.

4. Festini F, Taccetti G, Galici V, Campana S,  Mergni G,  Repetto T. 
Long-term health outcomes of neonatal screening for cystic fibro-
sis. Arch Dis Child 2008;93:357-8.

5. Farrell PM, Kosorok MR, Laxova A, Shen G, Koscik RE, Bruns 
WT,et al. Nutritional benefits of neonatal screening for cystic fibro-
sis. Wisconsin Cystic Fibrosis Neonatal Screening Study Group. N 
Engl J Med 1997;337:963-9.

6. Lai HJ, Cheng Yu, Cho H, Kosorok MR, Farrell PM. Associa-
tion between initial disease presentation, lung disease outcomes, 
and survival in patients with cystic fibrosis. AM J Epidemiol 
2004;159:537-46.

7. Farrell PM, Li Z, Kosorok MR, Laxova A, Green CG, Collins 
J, et al. Bronchopulmonary disease in children with cystic fibro-
sis after early or delayed diagnosis. Am J Respir Crit Care Med 
2003;168:1100-8.

8. Najafi M. Prevalance of pancreatic insufficiency and FTT in cystic 
fibrosis. TUMJ 1998;1:58-61.

9. Alibakhshi R, Kianishirazi R, Cassiman JJ, Zamani M, Cuppens 
H. Analysis of the CFTR gene in Iranian cystic fibrosis patients: 
identification of eight novel mutations. J Cyst Fibros 2008;7:102-9. 

10. Alibakhshi R, Zamani M. Mutation analysis of CFTR gene in 70 
Iranian cystic fibrosis patients. Iran J Allergy Asthma Immunol 
2006;5:3-8.

11. Kabra SK, Kabra M, Lodha R, Shastri S, Ghosh M, Panday RM,et 
al. Clinical profile and frequency of delta f508 mutation in Indian 
children with cystic fibrosis. Indian Pediatr 2003;40: 612-9.

12. Steinraths M, Vallance HD, Davidson AG. Delays in diagnosing 
cystic fibrosis: can we find ways to diagnose it earlier? Can Fam 
Physician 2008;54:877-83.

13. Reis FJ, Oliveira MC, Penna FJ, das GR Oliveira M, Oliveira EA, 
Monteiro AP. Clinical and nutritional aspects in patients with cystic 
fibrosis: 20 years of follow-up in the Clinical Hospital-Federal 
University of Minas Gerais (HC-UFMG) .Rev Assoc Med Bras 
2000;46:325-30.

14. Powers CA, Potter EM, Wessel HU, Lioyd-still JD. Cystic fibrosis 
in Asian Indians. Arch Pediatr Adolesc Med 1996;150:554-5.

15. Fitz Simmons SC. The changing epidemiology of cystic fibrosis. J 
Pediatr 1993;122:1-9.

16. Kabra SK, Kabra M, Shastri S, Lodha R. Diagnosing and manag-
ing cystic fibrosis in the developing world. Paediatr Respir Rev 
2006;7:147- 50.  

17. Sproul A, Huang N. Growth patterns in children with cystic fibro-
sis. J Pediatr 1964;65: 664-76.

18. Kraemer R, Rudeberg A, Hadorn B, Rossi E. Relative underweight 
in cystic fibrosis and its prognostic value. Acta Peadiatr Scand 
1978;67:33-7.

19. Levy LD, Durie PR, Pencharz PB, Corey ML. Effects of long-term 
nutritional rehabilitation on body composition and clinical status in 
malnourished children and adolescents with cystic fibrosis. J Pedi-
atr 1985;107:225-30.

20. Steinkamp G, Von der Hardt H. Improvement of nutritional status 
and lung function after long-term nocturnal gastrostomy feeding in 
cystic fibrosis. J Pediatr 1994;124:244-9.


