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Pulmonary complications with sickle cell disease are serious and carry significant 
morbidity and mortality. Acute chest syndrome is a spectrum of pulmonary pa-
thology, which can include common chest pain, fever, cough, and dyspnea with 

abnormal clinical and radiological chest signs.1-3 e aim of this study was to report the 
clinical features and outcome of acute chest syndrome episodes in adult sickle cell dis-
ease in patients admitted to King Fahad Hospital, Hofuf, in eastern Saudi Arabia.

Methods
In this retrospective study, we reviewed the records of 135 adult patients with sickle cell 
disease (age 12 years and above) with acute chest syndrome (ACS). During the study 
period, total admissions to the medical ward at King Fahad Hospital were 46 878, of 
which 7345 (15.7%) were for sickle cell disease. Of the latter, 135 patients (1.8%) had 
190 admissions with a diagnosis of acute chest syndrome, including development of 
a new lung infiltration on chest x-ray during hospitalization between 1998 and 2003. 
ere were 79 males and 56 females (1.3:1 ratio). Ages ranged from 12 years to 50 years, 
with a mean age of 20.4±8 years. We recorded age, sex, clinical presentation, chest x- ray 
results, CBC, cultures, and blood gases, and if available, hemoglobin electrophoresis 
course during hospitalization, blood transfusion and blood exchange, blood group, ICU 
admission, and bronchoscopy results, it done duration of admission, and outcome.

Results
ACS developed on admission in 79% of the 135 patients and during hospitalization in 
21%. One hundred and three patients (76%) had a single episode of ACS and 32 (24%) 
patients had recurrent episodes of ACS.  One hundred and eighteen patients (87%) had 
sickle cell anemia, 13 patients (10%) HB Sb0 sickle cell syndrome, and 4 patients (3%) 
had HB Sb+ sickle cell syndrome. Fever, cough, and chest pain were the most common 
symptoms. Raised temperature and tachypnea were the most common findings. ACS 
was associated with painful crisis of varying intensity in more than 90% of the patients. 
ere was a significant increase in leukocytes and a significant decrease in hemoglobin. 
Radiological studies revealed unilateral infiltration in 75%, bilateral infiltration in 25%, 
and pleural effusion in 22% of patients.

Bacteremia was found only in 4.2%. Simple blood transfusion was required in 44% 
and exchange transfusion in 5%. Nineteen percent needed admission to ICU and 12% 
required a mechanical ventilator. irteen patients died during an attack of ACS (9.6%). 
e mean duration of admission was 8.5±5 days. 

Discussion
Sickle cell disease and its complications are a major heath problem in the Al-Hassa 
area,1,2 accounting for more than 15% of total admissions to the medical ward. Although 
the frequency of ACS is in decline in adults, it is associated with significant morbid-
ity and mortality despite our knowledge about SCD and improvements in health 
services.3,4 In general, our  patients had clinical features and hematological changes 
(leukocytosis, decreases in hemoglobin, and increases in platelets) similar to that re-
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Table 3. Hematological values during acute chest syndrome 
compared to baseline. 

Test
Baseline 

(mean±SD) ACS  (mean±SD) 

WBC (x109/L) 11.3±4.8 18.6±7*

Hb (gm\dL)   9.3±1.6    7.1±1.5

Platelets (x1012/L)   0.364±0.153    0.366±0.175

*P<0.001 vs. baseline

Table 4. Site of lung infiltration.

Site 
No. 

episodes % Effusion % Deaths

Right   84 44 16 19   3

Left   58 31 17 29   2

Bilateral   48    2   9 19   8

Total 190 100 42 22 13

*Death with bilateral lung infiltration was significantly higher than 
unilateral lung infiltration (χ2= 9.7 and P value<0.01); no significant 
difference was noted between right and left (χ2=.0005 P≤0.05) 

Table 5.  Mortality during acute chest syndrome in relation to 
hematological values. 

Hematological 
parameter

Number of 
patients Deaths

White blood cell count (x109/L)

<12 46 2

12-20 72 4

>20 72 7

Hb (g/dL)

< 8 47 4

> 8 143 9

Platelets*(x1012/L)

<0.15 32 7

         0.15-0.199 12 0

≥0.20 146 6

*P<0.001 for mortality in comparison to platelet counts

Table 1. Distribution of patients with sickle cell disease/acute 
chest sydrome by age and sex.

Age group 
(years)

No. 
males

No. 
females

No. 
male 

deaths

No. 
female 
deaths

12-19 23 30 2 1

20-29 41 22 5 2

30-39 10 3 0 1

40-49 4 0 1 0

> 50 1 1 1 0

Total 79 56 9 4

No statistically significant differences between males and females 
for numbers or deaths (P≥0.05).

Table 2. Frequncy of episodes of acute chest syndrome (ACS). 

No. of 
episodes Male Female

Total 
ACS

No. of 
deaths

1X 58 45 103 9

2X 10 7 34 3

3X 4 4 24 1

4X 5 1 24 0

5X 0 1 5  0

total 79 56 190 13

No statistically significant differences between the frequency of 
ACS and death (χ2=0.39 and P≥0.05). 

ported in other studies, accept for rhonchi which 
was not observed  in our patients.5-7 It is not known 
specifically why the incidence of ACS is in decline 
after adolescence and why there is a predilection 
in males. Radiologically, unilateral lower lobe lung 
infiltrations (75%) predominated in our study. 
Bacterial infection was only documented in 4.2%, 
which supports the importance of other etiologies 
that may contribute to the pathogenesis, and ac-
count for the clinical picture in ACS.7,8-11

Despite the belief that SCD in the Eastern 
Province of Saudi Arabia is a milder  form and 
associated with a high level of hemoglobin F, that 
does not prevent the occurrence of SCD-related 
complications.  During the period of this study, 
13 of 135 (9.6%) patients died, which may be the 
highest reported.5,6 is reflects less the nature of 
the disease than the lack of close observation, and 

suboptimal therapeutic intervention. Bilateral lung 
infiltrations and thrombocytopenia associated with 
a severe course of ACS in adult sickle cell disease 
patients increases the relative risk of mortality. 

04-109FINAL 12/22/04, 9:32 AM2



2

ACUTE CHEST SYNDROME IN ADULT SICKLE CELL DISEASE

Ann Saudi Med 25 (1)   January-February 2005   www.kfshrc.edu.sa/annals

References
1. Naserullah Z, Al Shammari Ali, Al Abbas M, 
Abu- Kamsseen Y, Qaderi M, Al Jafer S, Al Wabe 
M. Regional experience with newborn  screen-
ing for sickle cell disease, other hemoglobinopa-
thies and glucose 6-phosphate dehydrogenase 
deficiency. Ann Saudi Med. 2003: 23.
2. Mafel H. Human haemogloinopathies in the 
Arabian Peninsula–studies at the molecular 
level. Proceeding of the 4th Saudi medical 
meeting. Dammam; 1980:  317-324.
3. Serjeant GR, Serjeant BE. Sickle cell dis-
ease 3rd edition. Oxford University Press; 2001: 
216-227.
4. Lee GR, Foerster J, Lukens J, Paraskevas 
F, Greer JP, Rodgers GM. Wintrobes Clinical 

possible role of nitric oxide in its Pathophysiology 
and treatment. Am J Respir Crit Care Med. 1999; 
159: 1368-1376.
9. Bernard M, Anoosha H, Francoise Roudot, 
Thraval, Dora B, et al. Acute chest syndrome in 
adults with sickle cell disease: therapeutic ap-
proach, outcome, and results of BAL in a mono-
centric series of 107 episodes. Chest.  2000: 117: 
1386 
10.  Donald R, Karen K, Machael G. Rib infarcts 
and acute chest syndrome in sickle cell diseases. 
Lancet. 1991; 337: 6.
11. Lynne N, Evelyne L, Danna K, Ann E, et al. 
Mycoplasma disease and acute chest syndrome 
in sickle cell disease. Pediatrics. 2003. 112 (1): 87.

Hematology. 10th edition. Philadelphia: Lippincott, 
Williams  & Wilkins; 1999: 1361.
5. Al-Dabbous IA. Acute chest syndrome in 
sickle cell disease in Saudi children in the eastern 
province. Ann Saudi Med. 2002; 22: 3-4 
6. Elliott V, Lynne D, Ann N, E Arles, et al. Causes 
and outcomes of the acute chest syndrome in 
sickle cell disease.  New Engl J Med. 2000; 25: 
1856. 
7. Salzman SH. Doses splinting from thoracic 
bone ischemia and infarction contribute to the 
acute chest syndrome in sickle cell disease? 
Chest. 2002; 122: 6-9.
8. Mark G, Alan S, James S,Frederick O. The 
acute chest syndrome in sickle cell disease 

04-109FINAL 12/22/04, 9:32 AM3

55




