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To the Editor,

Although many studies have examined the prognostic 
factors of childhood ALL, a limited number have investi-
gated the correlation between the season and/or month in 
which ALL is diagnosed and its prognosis [1,2]. Herein we 
report on the correlation between the month and season in 
which ALL is diagnosed and its prognosis in children. This 
retrospective study included pediatric ALL patients that 
were treated at the Karadeniz Technical University, Pedi-
atric Hematology Department between 1990 and 2004. 
Cases were reviewed in terms of the month and season 
ALL was diagnosed, and prognosis. Patients were treated 
with the St. Jude Total XI or XIII treatment protocol. 

The study included 137 patients; 81 were male (59%) 
and 56 (41%) were female. Mean age of the patients was 
5.27 ± 3.86 years (range: 8 months-16 years) and 84% 
(n = 116) were aged 1-10 years. Most of the ALL patients 
were diagnosed in March (16%, n = 22), followed by July 
(13.9%, n = 19) and September (13.9%, n = 19) (Table 
1). There weren’t any statistically significant differences 
between the months and seasons in which ALL was diag-
nosed (P > 0.05). Patients diagnosed in September had the 
lowest mortality rate (21%), followed by those diagnosed 
in November (27%) and October (37%); patients diag-
nosed in December and January had the highest mortal-

ity rate (80%) (Table 1). Most of the patients (31%) were 
diagnosed with ALL during spring, whereas only 15% 
were diagnosed during winter. The highest cure rate was 
observed in the patients diagnosed during autumn (74%) 
and the highest mortality rate (67%) was among those 
diagnosed during winter (P = 0.023) (Table 2).  In all, 56% 
(n = 77) of the patients were cured and 44% (n = 60) died.

Seasonal distribution of the diagnosis of ALL accord-
ing to month and season has been extensively investi-
gated, though results are inconsistent [2-8]. Ross et al. [5] 

reported that there was a notably higher incidence in some 
months (May [8.9%], July [9.0%], and August [9.0%]) 
and that a statistically significant peak was observed dur-
ing summer (26%) in the northern US. Westerbeek et al. 
[7] reported peak incidences  in May [10%] and August 
[9.3%]. Researchers have speculated that these results may 
constitute corroborative evidence of an infectious etiology 
for ALL. Karimi and Yarmohammadi [4] reported that the 
diagnosis of ALL peaked in November (P < 0.05) and dur-
ing autumn (29%, n = 62) (P > 0.05); they suggested that 
there is seasonal variation in the diagnosis of ALL and that 
infections may play a role in the progression of ALL, rather 
than in its onset. Gao et al. [3] reported that there wasn’t 
seasonal variation in the diagnosis of ALL in Singapore or 
the US, although a significant peak was observed in early 
January in western Sweden. They also reported that there 
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was a lack of strong evidence for the role of climate in the 
incidence of ALL. Cohen [1] reported that there weren’t 
any statistically significant differences between seasons of 
onset, whereas Haris et al. [9] reported trimodal patterns 
in the US, with peaks in April, August, and December at 
locations above 40° latitude, and in February, July, and 
October below 40° latitude. 

The present study was conducted in a region located 
between 39°45¢ and 41°45¢ north. The pediatric ALL 
cases were more often diagnosed in March [16%], July and 
September [13.9%] and seasonally during spring [31%], 
but there were no statistically difference between the 
months and seasons. The present findings are in agreement 
with those of Haris et al. [9]. Haris et al. [9] reported that 
seasonal factors (environmental allergens and/or infectious 

agents) promote leukomogenesis via indirect mechanisms. 
We think that these peaks may coincide with seasonal 
elevation of allergic factors during spring and infections 
caused by such viruses as influenza during winter. But we 
have no idea about cases diagnosed in summer. Meltzer 
and Annegers [2] suggested that there wasn’t a correla-
tion between the season in which treatment was initiated 
and survival rates. As such, the timing of the commence-
ment of the treatment of ALL is not a prognostic factor. On 
the other hand, Cohen [1] reported that the survival rate 
among patients diagnosed between November and Janu-
ary was 56.5%, as compared to 80% among those diag-
nosed between August and October. In the present study 
the survival rate among the patients diagnosed during 
winter was 33% and the most favorable prognosis was in 
patients diagnosed during autumn (74%). Viral infections 

Table 1: Distribution of the patients according to the month ALL was diagnosed and prognosis.

age at the time of diagnosis 
(years)

gender outcome

month n (%) <1 1-10 >10 male Female cure n (%) 
exitus 
n (%)

January 5 (3.6) - 4 1 4 1 1 (20) 4 (80)

February 11 (8) 1 9 1 6 5 5 (45) 6 (55)

March 22 (16) 1 19 2 9 13 13 (59) 9 (41)

April 9 (6.6) 1 6 2 5 4 5 (56) 4 (44)

May 12 (8.8) 2 10 - 7 5 6 (50) 6 (50)

June 12 (8.8) - 12 - 10 2 5 (42) 7 (58)

July 19 (13.9) 1 17 1 12 7 11 (58) 8 (42)

August 4 (3) - 4 - 4 - 2 (50) 2 (50)

Sep 19 (13.9) 3 16 - 12 7 15 (79) 4 (21)

October 8 (5.8) - 5 3 5 3 5 (63) 3 (37)

November 11 (8) - 9 2 5 6 8 (73) 3 (27)

December 5 (3.6) - 5 - 2 3 1 20) 4 (80)

total n (%) 137 (100) 9 (7) 116 (84) 12 (9) 81 (59) 56 (41) 77 (56) 60 (44)

Table 2: Seasonal distribution among the pediatric ALL patients and their outcomes

Winter spring summer autumn total

Number of patients [n (%)] 21 (15) 43 (31) 35 (26) 38 (28) 137 (100)

Number of patients cured [n (%)] 7 (33) 24 (56) 18 (51) 28 (74) 77 (56)

Number of patients that died [n 
(%)]

14 (67) 19 (44) 17 (49) 10 (26) 60 (44)

P <0.05 >0.05 >0.05 >0.05 >0.05



Mutlu M and Erduran E: Timing of the Diagnosis of ALL Turk J Hematol 2012; 29: 188-190

190

3. Gao F, Nordin P, Krantz I, Chia KS, Machin D: Variation 
in the seasonal diagnosis of acute lymphoblastic leukemia: 
Evidence from Singapore, the United States and Sweden. 
Am J Epidemiol 2005; 162: 753-763

4. Karimi M, Yarmohammadi H: Seasonal variations in the 
onset of childhood leukemia/lymphoma: April 1996 to 
March 2000, Shiraz, Iran. Hematol Oncol 2003; 21: 51-55

5. Ross JA, Severson RK, Swensen AR, Pollock BH, Gurney 
JG, Robison LL: Seasonal variations in the diagnosis of 
childhood cancer in the United States. Br J Cancer 1999; 
81: 549-553

6. Meltzer AA, Spitz MR, Johnson CC, Culbert SJ: Season-of-
birth and acute leukemia of infancy. Chronobiol Int 1989; 
6: 285-289

7. Westerbeek RM, Blair V, Eden OB, Kelsey AM, Stevens RF, 
Will AM, Taylor GM, Birch JM: Seasonal variations in the 
onset of childhood leukaemia and lymphoma. Br J Cancer 
1998; 78: 119-124

8. Higgins CD, dos-Santos-Silva I, Stiller CA, Swerdlow AJ: 
Season of birth and diagnosis of children with leukaemia: 
An analysis of over 15 000 UK cases occurring from 1953-
95. Br J Cancer 2001; 84: 406-412

9. Harris RE, Harrell FE Jr, Patil KD, Al-Rashid R: The seasonal 
risk of pediatric/juvenile acute lymphocytic leukemia in the 
United States. J Chronic Dis 1987; 40: 915-923

are common during winter and may be associated with an 
increase in relapses in ALL patients. 

In conclusion, we think that ALL might vary seasonally 
in diagnosis and prognosis, but the our results were not 
statistically significant because of the small study group, 
which is a limitation of the study. We think that the time 
at which ALL is diagnosed may be a valid prognostic crite-
rion in pediatric ALL patients.
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