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Abstract: The glucose-6-phosphate dehydrogenase (G6PD) gene is an X-linked disease, and its deficiency is common throughout the
world.Acute hemolytic anemia is the main feature, usually during infection, after treatment with certain drugs, and after eating fava
beans. A target of studying favism clinically in a sample of Iragi patients was performed, including (but not limited to) the commonest
involved age, gender,and a presumable disease-triggering discrimination between raw and cooked fava beans. All cases with suggestive
symptoms and signs of acute hemolysis following exposure to fava beans, were studied retrospectively, resulted in 123 patients enrolled,
101 males and 22 females. The most common age on presentation was between 2-3 years (21.95%), row fava beans were about double
than that of cooked ones asthe most popular risk factor even in small amounts (66.7% versus 33.3%). In a conclusion; male toddlers < 5
years' age had the highest chance of hemolysis due to G6PD deficiency, which was induced by fava beans ingestion, only a small
amount of raw beans could be enough, while larger deal was required if these fava beans were cooked.
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1. Introduction

Favism is an acute hemolytic anemia, usually affecting
persons of Mediterranean area descent, occurring when an
individual with glucose-6-phosphate dehydrogenase (G6PD)
deficiency within red blood cells swallowed fava beans or
inhales the pollen of Viciafaba. [1]

G6PD deficiency is the most common human enzyme
deficiency in the world [2,3]. It is considered to be an
important disease of hexose monophosphate shunt of a red
blood cell(RBC) metabolism. [4]

It is a hereditary sex-linked enzyme deficiency that affects
primarily the red blood cell(RBC), older cells were more
severely affected than newly formed ones. [5,6]

From clinical point of view, G6PD deficiency is responsible
for two syndromes, an episodic hemolytic anemia induced
by infection, certain drugs, or fava beans, and a spontaneous
chronic nonspherocytic hemolytic anemia [4,6], favism is a
variety of the first (episodic) syndrome, while the second
form (chronic nonspherocytic) is very rare. [2,7]

The prevalence of G6PD deficiency is most evident in
people of African, Mediterranean, and Asian ancestry
[2,3,8], but it could be found in virtually any population. [9]

Importantly, not all G6PD-deficient families appear at risk
for favism, indicating the additional need for a single,
probably autosomal, gene to create the susceptibility to
favism of G6PD-deficient persons. [10]

Most G6PD-deficient persons do not suffer any clinical
manifestation from their common genetic trait. [6,11]

Anemia may develop rather suddenly in G6PD-deficient
individuals, within a few days of onset of a febrile illness

[9,12]. The onset of acute hemolysis results in a precipitous
fall in hemoglobin and hematocrit. [4]

Diagnosis of G6PD deficiency is confirmed by a
demonstration of decreased enzyme activity through either a
quantitative assay or a screening test [13], preferably; testing
for the enzyme may be deferred for a few weeks before a
diagnostically low level of enzyme can be found. [4]

In favism; however, evidence of intravascular hemolysis in
persons of Mediterranean area descent shortly following
exposure to fava beans may be enough for diagnosis,
particularly if there is a positive family history, because the
disease is genetic. [2]

2. Aim of the Study

To highlight a local Iragi experience of favism, in link with
age, gender, differences between raw and cooked fava beans

(if any).
3. Patients and Methods

All cases with suggestive signs and symptoms of acute
hemolysis as rapidly progressing pallor, dark urine, fever,
and vomiting following exposure to fava beans were studied
retrospectively in AL-Elwia Pediatric Teaching Hospital in
Baghdad, Iraq, during the period from 1% of February 2016
till end of May 2016.

Children within an age range of 1- 13 years old were
included.A full medical history was taken with help of
caregivers by the attending pediatrician, which included type
of ingested material (fava beans (raw or cooked) or any
other precipitating factor), amount of ingested fava beans,
color of urine, and means by which fava beans were
obtained, either by ingestion, contact and/or smell. Only
patients whom succeeded to establish a link with fava beans
were recruited.
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All patients had a deficient G6PD (glucose 6 phosphate
dehydrogenase) enzyme assay-screening test according to
hospital laboratory readings on admission.

We considered an ingestion of more than one piece of beans
as a (large amount), while if only one piece had been eaten
or even just had been tasted, it was referred to as a (small
amount), but if the child and/ or his/ her family had failed to
identify the amount; we assumed it as an (unknown
amount).

Patients with any missed needed information in their
medical records were excluded from the study.Statistical
analysis was accomplished through software package of
statistical analysis (SPSS) version 22, all tests were utilized
as needed including Z- test, p < 0.05 was stated to be
significant.

4. Results

By applying our specific criteria (mentioned in above
section), 123 patients were involved out of 283 children who
visited the setting for management, 101(82.1%) were males,
and 22 (17.9%) were females.

The peak age of incidence was between 1-5 years of age,
and the highest age is 2yr-3yr.

Boys were more affected than girls in terms of presentation
with male : female ratio of 4.5:1, as shown in table (1).

Table 1: Age and sex distribution

Total Male Female
Age Nq. of % No_. of % No_. of %
patients patients patients

12mo —2yr 17 13.8 16 13 1 0.1
> 2yr — 3yr 27 |21.95| 22 |17.9 5 4
> 3yr — 4yr 18 14.6 18 |14.6 0 0
> 4yr — 5yr 24 19.5 19 |154 5 4
> 5yr — 6yr 21 17.1 14 (114 7 5.7
>6yr—13yr| 16 13 12 9.8 4 3.3

Total 123 | 100 | 101 (82.1| 22 |17.9

Most of patients, precisely 77 cases (62.6%) of the total, had
non-consanguineous marriages of their parents, with 63
males (51.2%) and 14 females (11.4 %).Negative family
history of G6PD deficiency was found in more than half of
cases precisely in 70 cases (56.9%); males included were 62
(50.4%), whiles we had 8 females (6.5%); as shown in table

).

Table 2: Favism within the same family

Family history of Total Male Female
Y y No. of No. of No. of

L 0 0 9
G6PD deficiency patients % patients % patients &

Negative 70 [56.9| 62 50.4 8 6.5
Positive 53 431 39 31.7| 14 (114

According to history of drug ingestion, only 5 cases (4.1%)
out of the total (whom had known to have had Favisim

previously) had history of drug intake without fava beans
ingestion. The drugs were nalidixic acid and co-trimoxazole,
four of them took co-trimoxazle and only one patient took
nalidixic acid. Females were counted in 3 cases (2.4%)
while males were only two (1.6%).Recurrent attacks were
fortunately uncommon and were represented only in 16
patients (13%); 12 males (9.8%) and 4 females (4%), as
illustrated in table (3).

Type and amount of fava beans were studied in relation to
time elapsed before symptoms onset, and shown in tables (4-
8). Raw fava beans were about double than that of cooked
ones, as written in table (4).

Table 3: Frequency of recurrence of hemolysis

Total Male Female
Variable Nq. of % Nq. of % Nq. of %
patients patients patients

1% attack 107 | 87 89 |724| 18 14.6
Recurrence 16 13 12 9.8 4 3.3

Table 4: Types of fava beans ingested

Types of Total Male Female
fava beans NQ' of % NQ' of % No_. of %
patients patients patients
Raw 82 66.7 65 52.8 17 13.8
Cooked 41 33.3 36 29.3 5 4.1

Talking about the amount of raw fava beans ingested; we
found that what was considered as a (small amount) of
ingested favas had been the most popular risk factor
occurred in 46 patients (56.1%) with 34 males (41.5%) and
12 females (12%). Please check table (5).

Accordingly; 65 out of 101 male patients representing
64.4% had the disease due to a raw fava beans ingestion,
compared to 17 (77.3%) out of 22 female patients.

Z-test between 2 proportions = 2.56 > P-value = 0.014,
which was significant from statistical point of view.

Table 5: Amount of the ingested raw fava beans

Total Male Female
Amount Nq. of % Nq. of % No_. of %
patients patients patients
Large 32 39 27 32.9 5 6.1
Small 46 56.1 34 415 12 14.6
Unknown 4 49 4 49 0 0
Total 82 100 65 79.3 17 20.7

In table (6), whatever the amount of ingestion of raw favas
was, symptoms started most commonly after one or two
days, we had 22 patients (68.7%) between 24-48 hours; 18
(56.3%) of them were males and 4 (12.5%) were females; all
these results were about (large amount) of fava beans
ingested, but if we take a look over data of the (small
amount), we found 26 (56.5%) patients; males’ number was
17 (37%), while females were 9 (19.5%). And if we talk
about the (unknown amount), we got only 4 males; so; 100%
of their group.
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Table 6: Time interval between the ingestion of raw fava beans and the onset of symptoms

Large amount Small amount Unknown amount
Time of onset | Total patient| Male Female Total Male Female Total Male |Female
No. | % |[No.| % [No.| % [No.| % |No.| % |No.| % |No.| % |No.| % |No.|%
<24hr 8 25 | 7 |219| 1 |31|12|26.1|10(216| 2 (43| 0| 0| 0|0 |O0O]|O
24-48 hr 22 | 68.7 | 18 |56.3| 4 |125| 26 |56.5| 17| 37 | 9 |196| 4 |100| 4 [100| O |O
49-72 hr 2 63 |2 |63|0| 0 |5]109/4|86|1|22|0|0|0|0]| 0|0
>72hr 0 0 o|0|0|0|3|65(3|64/0|O0|0|0|0]|]O0]|O0]|O
Total 32 | 100 | 27 |845| 5 |155| 46 | 100 | 34 |73.6| 12 |264| 4 |100| 4 |100| O |O

In case of cooked fava beans, the story was somewhat
different.The ingestion of (large amount) had been the most
popular cause with a total number of 25 (61%); 21 (51.2%)
males and 3 (7.3%) females. That is clearly shown in table

(7).

Table 7: Amount of the ingested cooked fava beans

Total Male Female
Amount
patents| % | ptients| * | patents| %
Large 25 61 21 |51.2 3 7.3
Small 11 |26.8] 11 |26.8 1 24
Unknown 5 12.2 4 9.8 1 2.4
Total 41 |100| 36 |87.8 5 121

Table (8) confirmed that the most common time interval
between the ingestion of cooked fava beans and the onset of
symptoms was 24-48 hours, just like the raw favas cases.

Based on tables (6 and 8); 46 cases (56.1%) out of
82(66.7%) out of a total 123 cases developed hemolysis
after an ingestion (small amount) of raw fava beans
compared to 25 (61%) out of 41 (33.3%) out of the total 123
who ingested (large amount) of cooked fava beans.

Z-test between 2 proportions = 2.58 - P-value = 0.024,
which touched a level of statistical significance.

Table 8: Time interval between the ingestion of cooked fava beans and the onset of symptoms

Time of . Large amount Small amount Unknown amount
onset Total patient Male Female Total Male Female Total Male Female
No. % No. | % | No. | % [No.| % [No.| % |[No.| % |[No.| % |[No.| % No. %
<24 hr 6 24 4 16 2 813|273 3 |273|0| O 112 | 1|20 0 0
24-48 hr 15 60 14 | 56 1 4 |7 |636| 5 (454 | 1|91 | 4 80 4 80 0 0
49-72 hr 3 12 3 12 0 0|]1]91]1|91|0]| O 0 0 0 0 0 0
>72hr 1 4 1 4 0 0|]0] O 0 0 1191]0 0 0 0 0 0
Total 25 100 | 22 | 88 3 |12|11|/100) 9 |818] 1 |182| 5 |100| 5 |100| O 0
5. Discussion This also justified the reduced severity of the disease

The peak age at presentation was between 1-5 years of life.
This gave us a clue that preschool children (2-5 years)
including toddlers, were more susceptible to develop the
disease if they were enzyme-deficient, it was consistent with
finding of other studies done by Beutler E[7], Mark A
Belsy[14], and Ibid S[13]. This might be attributed to a
decreasing incidence of G6PD deficiency with advancing
age. [15]

Since the disease is sex-linked recessive, males were mainly
affected (101 out of 123 cases), with male to female ratio
being around 4.5:1. Those 22 female patients affected were
explained by Lyon hypothesis, according to which, only one
X- chromosome is active in any somatic cell; thus; any
given red cell in heterozygous females was either normal or
deficient. Mean enzyme activity in females who were
heterozygous for G6PD deficiency might be either normal,
moderately reduced (usual), or grossly deficient, depending
on the degree of lionization. [16,17]

Deficient cells in heterozygous females were susceptible to
oxidant injury precisely in the same way as enzyme-
deficient cells in males; however; the overall hemolysis
amplitude was less because of smaller number of vulnerable
cells. [18,19]

generally in female patients (13.9%) compared to males
(69.9%) with packed cell volume PCV < 20%. Similar
results were found by Pai GS [20], and Sawsan S. Abbas.
[21]

Most of our patients, namely 77 (62.6%), had non-
consanguineous married parents; 63 (51.2%) were male
patients and 14 (11.4%) were females; this agreed with the
general idea that the disease was purely X-linked and no
autosomal element was there, which was consistent with
most available studies about the disease like those of
Luzzatto L[2],Beutler E [8], and Remez Ethnasios [11]. On
the other hand, some researchers suggested an additional
need for a single-probably autosomal-gene to create the
susceptibility to favism in G6PD-deficient persons. [10,22]

Although a positive family history could be helpful in the
identification of favism [2], a negative family history for the
same condition in a single family was noted more than the
positive one (56.9% versus 43.1%, respectively) in the
overall cases collected, a finding that might indicate
involvement of other unknown factors. [23]

Regarding history of offending drugs causing hemolysis
within this study, we had only 5 (4.1%) patients out of the
total 123, which were known cases of favism, 3 (2.4%)
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females, and 2 (1.7%) male cases, so they had developed
hemolysis after drugs ingestion without the addition of fava
beans, those drugs were nalidixic acid and co-trimoxazole.
This a relatively low proportion showed that drug-induced
hemolysis was not as significant as favism, as said by
Beutler E [8], and Derek J King. [22]

Recurrent attacks, luckily, were uncommon (13%), a
phenomenon that reflected awareness by most of our
families, in line with other workers such as Hassan MK [17],
and Sawsan S.Abbas. [23]

Males seemed to have a higher sensitivity to raw fava
beansthan females, since 65 out of 101 males (representing
52.8%) had the disease after raw fava beans ingestion,
whereas 17 out of 22 females (representing 13.8%) got the
disease following raw fava beans ingestion, indicating that
females required stronger oxidative effect to induce
hemolysis. ~ Statistic calculation of Z-test between two
proportions was found to be (2.56), and p-value was (0.014),
resulted in a significant difference of risk between the two
sexes in regard to the exposure to raw fava beans, that was
exactly analogous to what had been found by Ainoon O and
colleagues. [24]

Herein this study, a small amount of raw fava beans could
induce hemolysis, whereas a large amount of cooked fava
beans was needed to start hemolysis. Also; a clinical
presentation following ingestion of raw fava beans was
earlier matched to that following ingestion of cooked ones,
and these findings were mainly in male sex. Other studies
like those of Sawsan S. Abbas[21], Ainoon O etal. [24], and
Gaskin RS etal. [25],had the same opinion.

6. Conclusion

Male children under 5 years of age were affected more than
others, a small amount of raw or undercooked fava beans
were relatively more dangerous than a large amount of well-
cooked beans; though both can cause a significant disease in
susceptible people.
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