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a b s t r a c t

Iron overload is a big challenge when treating thalassemia (TM), hemochromatosis and sideroblastic ane-
mia. It persists even after cure of TM with bone marrow transplantation. Iron overload results from
increased iron absorption and repeated blood transfusions causing increased iron in plasma and intersti-
tial fluids. Iron deposition in tissues e.g. heart, liver, endocrine glands and others leads to tissue damage
and organ dysfunction. Iron chelation therapy and phlebotomy for iron overload have treatment difficul-
ties, side effects and contraindications. As mean iron level in skin of TM patients increases by more than
200%, percutaneous iron excretion may be beneficial. Wet cupping therapy (WCT) is a simple, safe and
economic treatment. WCT is a familiar treatment modality in some European countries and in Chinese
hospitals in treating different diseases. WCT was reported to clear both blood plasma and interstitial
spaces from causative pathological substances (CPS). Standard WCT method is Al-hijamah (cupping,
puncturing and cupping, CPC) method of WCT that was reported to clear blood and interstitial fluids bet-
ter than the traditional WCT (puncturing and cupping method, PC method of WCT). In other word, tradi-
tional WCT may be described as scarification and suction method (double S technique), while Al-hijamah
may be described as suction, scarification and suction method (triple S technique). Al-hijamah is a more
comprehensive treatment modality that includes all steps and therapeutic benefits of traditional dry cup-
ping therapy and WCT altogether according to the evidence-based Taibah mechanism (Taibah theory).
During the first cupping step of Al-hijamah, a fluid mixture is collected inside skin uplifting due to the
effect of negative pressure inside sucking cups. This fluid mixture contains collected interstitial fluids
with CPS (iron, ferritin and hemolyzed RBCs in thalassemia), filtered fluids (from blood capillaries) with
iron and hemolyzed blood cells (hemolyzed RBCs, WBCs and platelets). That fluid mixture does not con-
tain intact blood cells (having diameters in microns) that are too big to pass through pores of skin cap-
illaries (6–12 nm in diameter) and cannot be filtered. Puncturing skin upliftings and applying second
cupping step excrete collected fluids. Skin scarifications (shartat mihjam in Arabic) should be small,
superficial (0.1 mm in depth), short (1–2 mm in length), multiple, evenly distributed and confined to skin
upliftings. Sucking pressure inside cups (�150 to �420 mmHg) applied to skin is transmitted to around
skin capillaries to be added to capillary hydrostatic pressure (�33 mmHg at arterial end of capillaries and
�13 mmHg at venous end of capillaries) against capillary osmotic pressure (+20 mmHg). This creates a
pressure gradient and a traction force across skin and capillaries and increases filtration at arterial end
of capillaries at net pressure of �163 to �433 mmHg and at venous end of capillaries at net pressure
of �143 to �413 mmHg resulting in clearance of blood from CPS (iron, ferritin and hemolyzed blood
cells). Net filtration pressure at renal glomeruli is 10 mmHg i.e. Al-hijamah exerts a more pressure-
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dependent filtration than renal glomeruli. Al-hijamah may benefit patients through inducing negative
iron balance. Interestingly, Al-hijamah was reported to decrease serum ferritin significantly (by about
22%) in healthy subjects while excessive traditional WCT was reported to cause iron deficiency anemia.
Al-hijamah is a highly recommended treatment in prophetic medicine. In conclusion, Al-hijamah may be
a promising adjuvant treatment for iron overload in TM, hemochromatosis and sideroblastic anemia.

� 2014 Elsevier Ltd. All rights reserved.

Introduction

Thalassemia (TM) is an inherited disorder of globin (of hemo-
globin) synthesis resulting in chronic hemolytic anemia. Beta-thal-
assemia major is an inherited disorder of beta-globin synthesis
resulting in chronic hemolytic anemia (hypochromic microcytic
anemia) leading to accumulation of alpha chains inside RBCs caus-
ing hemolysis, which requires life-long transfusion therapy that
may predispose to iron overload. The word ‘‘thalassemia’’ is
derived from the Greek word ‘‘thalassa’’, which means sea. TM is
distributed mainly in the countries surrounding the Mediterranean
Sea. Now, the disease distribution expands to include Southeast
Asia, Middle East, north India, the Indochina peninsula, Western
European countries and even in USA and Canada due to immi-
grants, which caused a global distribution of the disease [1–3].
Hereditary hemochromatosis is an autosomal recessive genetic
disease characterized by increased intestinal absorption of iron
leading to accumulation of iron in tissues e.g. the liver causing liver
deposits and cirrhosis. About 0.4% of people of northern European
descent have the genetic mutation that increases the risk of devel-
oping hemochromatosis [4]. Sideroblastic anemias are anemias
characterized by presence of ring sideroblasts in the bone marrow
[5] and iron overload [6].

Manifestations of beta-thalassemia major and
hemochromatosis

Manifestations of beta-TM are due to the triad of hemolysis,
ineffective erythropoiesis and hemosiderosis (iron overload due
to repeated blood transfusion and increased iron absorption). In
severe TM, abnormal dietary iron absorption occurs due to ineffec-
tive erythropoiesis, increased body iron by 2–5 g per year and
about double this amount with regular transfusions [7]. Thalasse-
mic patients may present with hepatosplenomegally, mongoloid
facies (prominent zygomatic bones, prominent maxilla, depressed
nasal bridge and hypertelorism), hematological crises (hemolytic
crisis precipitated by infection, hyperhemolytic crisis, aplastic cri-
sis and megaloblastic crisis) [8]. However, iron overload and hemo-
siderosis are the most common complications due to increased
intestinal iron absorption and repeated blood transfusion [8].

Regarding hemochromatosis, iron may be deposited in the pan-
creas, heart, gonads, pituitary gland and other organs. Early diag-
nosis followed by early and regular therapeutic phlebotomy can
relieve iron overload and normalize patients’ life expectancy. How-
ever, phlebotomy may result in anemia, which necessitates further
future transfusions leading to iron overload again [9–11].

Early events in hemochromatosis are elevated serum ferritin,
fatigue, arthralgia and skin pigmentation. Late manifestations
and complications may include liver cirrhosis, hepatocellular carci-
noma, skin pigmentation, arthritis, chondrocalcinosis, cardiomyop-
athy, heart failure, arrhythmia, endocrine disorders including
diabetes (bronze diabetes), impotence and hypogonadism. Unless
treatment is given for hemochromatosis, it progresses to iron over-
load causing organ damage and dysfunction [9–11].

In TM, iron overload may persist even after cure of TM with
bone marrow transplantation, where iron-overloaded patients

may require phlebotomy after transplantation to prevent the risks
of residual iron excess causing hepatic fibrosis and other endocrine
complications [12]. Moreover, growth failure, hypogonadism and
infertility may develop secondary to iron excess or after the che-
motherapeutic preparative conditioning regimens for bone mar-
row transplantation.

Serum ferritin

Ferritin serves to store iron in a non-toxic form, to deposit it in a
safe form and to transport it to areas where it is required [13]. Free
iron is toxic to cells as it acts as a catalyst in the formation of free
radicals from reactive oxygen species (ROS) via the Fenton reaction
resulting in the formation of the highly reactive hydroxyl free rad-
ical [14]. Serum ferritin was used to estimate iron overload in sec-
ondary haemochromatosis [15]. The myocardial iron can be
examined with cardiac T2⁄ magnetic resonance imaging. Serum
ferritin levels correlated with cardiac T2⁄ values in patients with
abnormal myocardial iron loads [16].

Complications of iron overload

Iron overload disturbs the histological structure and function of
body organs e.g. liver impairment is manifested by abdominal dis-
comfort, lethargy and fatigue, while dyspnea with exertion and
peripheral edema indicate cardiac impairment due to severe iron
loading [17].

Liver abnormalities due to iron overload

Liver is the major site for iron deposition [18]. Hepatomegaly,
fibrosis, disturbances in liver synthetic functions and micronodular
cirrhosis occur [17,19]. Hepatic tenderness may occur. Hemosider-
in aggregates and large quantities of ferritin can be visualized
using electron microscopy resulting in hepatic damage secondary
to excessive iron deposition. Hemochromatosis may also develop
leading to hemosiderotic liver damage [17,20,21].

Heart abnormalities due to iron overload

Iron overload may cause premature atherosclerosis [22], con-
gestive cardiomyopathy, heart failure, pericarditis, restrictive car-
diomyopathy and angina (with no coronary artery disease) [23–
26]. Conduction defects may result from iron deposition in the
Bundle of His and the Purkinje system [27,28] leading to arrhyth-
mias and sudden death. Iron is deposited in acidic compartments
e.g. lysosomes as iron-loaded ferritin [29]. If the storage capacity
of ferritin (about 2000 iron atoms/mol protein [30] is exceeded,
the tissue’s ability to safely store iron becomes disturbed, allowing
release of partially degraded ferritin (hemosiderin) and redox-
active low molecular weight (LMW) iron, which leads to genera-
tion of ROS capable of inducing oxidative damage to tissues
[31,32]. LMW iron catalytically transforms [33] superoxide anion
and hydrogen peroxide to the more aggressive prooxidant hydro-
xyl radical. LMW iron transforms lipid hydroperoxide to the more
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pro-oxidant alkoxyl and peroxyl free radicals. Both collectively
may initiate and propagate membrane lipid peroxidative injury.
The presence of a preexisting iron-overload condition seems to
amplify myocardial injury resulting from an imposed oxidative
stress, such as ischemia/reperfusion [34].

Functional cardiac derangements may occur in thalassemic
children receiving repeated blood transfusions [35,36] and not
responding to medical intervention. Heart failure causes pulmon-
ary congestion, peripheral edema and hepatic engorgement. This
necessitates intensive iron removal [37]. Cardiac dysfunction may
occur with little tissue iron deposition.

Therefore, cardiac damage is best prevented in patients with
transfusional iron overload by maintaining a constant low level
of chelator in the circulation.

Other abnormalities with iron overload

Iron overload may disturb the functions of endocrine glands as
pancreas [38] causing diabetes mellitus [39]; pituitary gland caus-
ing dysfunctions [40] e.g. reduced gonadotropin levels and infertil-
ity [41]. Iron overload may disturb the functions of adrenal gland
causing Addison’s syndrome [42] and of parathyroid glands caus-
ing hypoparathyroidism and hypocalcemia [43].

Iron overload may cause skin hyperpigmentation (iron stimu-
lates melanin production by melanocytes) and arthropathy [44]
that affects the large joints [10] and is characterized by chondro-
calcinosis (mostly present in hereditary hemochromatosis). More-
over, iron overload may cause severe muscle cramps (iron deposits
in the myocytes), disabling myalgias and pulmonary hypertension
[36,45,46].

Iron overload causes opportunistic Infections

The iron binding proteins transferrin and lactoferrin are bacte-
riostatic in vitro [47–49]. Iron overload may disturb the bacterio-
static functions of these proteins, which decreases their
antimicrobial immunity leading to increased incidence of infec-
tions [47,50–52].

Treatment of iron overload

Several million patients worldwide have iron overload with the
above-mentioned serious clinical implications. Iron overload is due
to different genetic and environmental causes. Hereditary haemo-
chromatosis and transfusional siderosis e.g. in TM and other refrac-
tory anemias are characterized by iron overload. Therapeutic
options for iron overload are phlebotomy and iron chelation. Phle-
botomy is the initial treatment of choice in haemochromatosis,
while iron chelation is the current treatment for transfusional sid-
erosis. Both were reported to treat TM. Principal iron chelators
include deferoxamine, deferiprone and deferasirox. Combined sub-
cutaneous DFX and oral DFP treatment seems to hold particular
promise [53].

Deferoxamine (DFX)

DFX is isolated from Streptomyces pilosus. DFX is treated chem-
ically to obtain the metal-free ligand to remove iron from hemosid-
erin, ferritin and, to a lesser extent, from transferrin. Iron atoms in
hemoglobin or cytochromes are not removed by DFX [54]. Side
effects of DFX include severe gastrointestinal upset, agranulocyto-
sis, arthropathy, persistently raised liver enzymes, sepsis [55],
hypotension, dysuria, abdominal discomfort, diarrhea, fever, leg
cramps, tachycardia, cataract formation, neurotoxicity (during
long-term use), visual and auditory changes [54,55]. Moreover,

high-dose DFX therapy (10–25 mg/kg/h) resulted in pulmonary
syndrome (tachypnea, hypoxemia, fever and eosinophilia). Contra-
indications for the use of DFX include renal insufficiency, anuria
and pregnancy [54]. DFX is not recommended for hemochromato-
sis [54]. DFX was reported to be related to opportunistic infections
with Rhizopus orayzae, causative of mucomycosis in patients with
iron overload [56–58]. DFX-bound iron may be used by some path-
ogenic bacteria and fungi to promote their growth [59–61].

Deferiprone (DFP) and deferasirox (DFO)

DFP is available since 1987. It shows poor efficacy when used
alone as compared to DFO [55]. Combination therapy using DFO
and DFP for 6 months duration was statistically significant in che-
lating iron and lead to a progressive fall in the mean serum ferritin
with significant improvement in the echocardiographic parameters
of myocardial performance in TM patients [55]. DFP monotherapy
(79.1 ± 4.3 mg/kg/day) reduced iron overload in transfusion-
dependent TM for a 1-year clinical trial. However, drug-related
side effects were gastrointestinal irritation, transaminitis and neu-
tropenia. There was no mortality or agranulocytosis.

Zachariah et al. reported that there was no significant difference
in mean serum ferritin level in TM patients receiving DFP versus
DFO i.e. both DFP and DFO had comparable efficacy to each other
as regard iron chelation (estimated by serial serum ferritin levels)
[62].

Cappellini et al. investigated iron chelation with DFO in adult
and pediatric patients with TM during a 5 years’ follow-up period.
DFO decreased serum ferritin significantly [63]. A proportion of
patients (7.7%) discontinued treatment because of adverse events
that included increased blood creatinine, abdominal pain, rash
and gastrointestinal manifestations e.g. nausea. No adverse effects
were observed regarding pediatric growth or adolescent sexual
development. DFO was reported to induce renal failure fatalities,
agranulocytosis and other toxicities [64].

Percutaneous route for excretion of iron overload

When there is iron overload, there is excess iron in interstitial
fluid of skin and also intracellularlly [65,66]. Skin iron concentra-
tion is a reliable quantitative indicator of the body iron stores
and is positively correlated with liver iron in patients with TM
[66,67]. The mean iron levels in the skin of patients with beta-
TM major and intermedia were elevated by greater than 200%
and greater than 50%, respectively, compared with control values
[68]. Wet cupping therapy (WCT) is a simple economic and evi-
dence-based percutaneous excretory treatment [69] that we sug-
gest for treating conditions of iron overload.

WCT as a treatment modality for clearing blood and interstitial
fluids

Traditional WCT is a familiar line of treatment in Germany, Nor-
way, Finland and other European countries [70]. Moreover, in Chi-
nese hospitals and clinics, traditional WCT is a formally practiced
line of treatment in treating different diseases [71]. In WCT, appli-
cation of sucking cups to skin surface induces a pressure-depen-
dent filtration and excretion of causative pathological substances
(CPS) in interstitial fluid and blood at skin capillaries [69].

CPS in TM include high serum iron, high serum ferritin, high
interstitial fluid iron, liberated hemoglobin (from hemolyzed RBCs)
and fragments of hemolyzed and old RBCs [7,8]. Iron and ferritin
CPS are found in blood plasma (fluid content of blood) and intersti-
tial fluids but not attached to blood cells [65–67]. CPS of hemo-
chromatosis and sideroblastic anemia are high serum iron and
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high serum ferritin. All these CPS can be filtered through capillary
pores (6–12 nm in diameter) of fenestrated skin capillaries [72].

Normally, tissue fluid is formed through filtration at arterial end
of capillaries at net pressure of �13 mmHg and is absorbed at
venous end of capillaries (Fig. 1) at net pressure of +7 mmHg [73].

Negative pressure (suction force) applied to skin surface using
cups during WCT creates skin upliftings (gradually increasing in
size due to viscoelastic nature of the skin). Local pressure around
capillaries inside skin upliftings correspondingly decreases (Boyle’s
law) [74] causing increased capillary filtration with local collection

Fig. 1. Pathophysiology of iron overload conditions e.g. thalassemia. In iron overload conditions, serum and interstitial iron are high. There is high serum ferritin. In TM,
liberated hemoglobin and hemolyzed RBCs may be present.

Fig. 2. Wet cupping therapy (Al-hijamah) for iron overload. Skin uplifting starts to form and progressively increases in size due to viscoelastic nature of the skin under effect
of negative pressure suctioning. Boyle’s law (pressure is inversely related to volume) is applied here. Collected fluids inside skin upliftings contain collected interstitial fluids
with CPS (hemolyzed RBCs, high serum iron, liberated hemoglobin and high serum ferritin). No intact blood cells are found in filtered fluids as sizes of intact RBCs are much
bigger than sizes of pores of skin capillaries.
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of filtered fluids containing CPS and interstitial fluids containing
CPS also (Fig. 2) which become retained inside skin upliftings [69].

Scarifying skin surface at skin upliftings opens skin barrier for
evacuation of collected fluids with soluble CPS (Fig. 3). Applying
sucking cups (for the 2nd time) creates a pressure gradient and a
traction force across the skin leading to excretion of collected
interstitial fluids with wastes (CPS) [69].

Applying sucking cups to skin surface also creates a pressure gra-
dient and a traction force across the capillaries causing filtration of
capillary fluids containing CPS and some bleeding at puncture sites.
Old hemolyzed blood cellular fragments, molecules and particles
smaller than capillary pore sizes selectively pass through capillary
pores under suction pressure effect, while intact blood cells (having
diameters in microns that are larger than pores of skin capillaries) do
not (Fig. 3). Traumatized capillaries may bleed. Puncturing skin
upliftings and applying second cupping step excrete collected fluids.
Sucking pressure (from �200 to �560 hecta Pascal, equivalent to
�150 to �420 mmHg) [75] is transmitted to around skin capillaries
to be added to capillary hydrostatic pressure (�33 mmHg at arterial
end of capillaries and �13 mmHg at venous end of capillaries [73])
against capillary osmotic pressure (+20 mmHg [73]). This creates a
pressure gradient and a traction force across skin and capillaries
(Fig. 3). By calculation of pressure differences, net pressure of
�163 to �433 mmHg occurs at arterial ends of capillaries leading
to increased filtration (exaggeration of normal condition). Net pres-
sure of �143 to �413 mmHg occurs at venous end of capillaries
leading to increased capillary filtration also (reversal of normal con-
dition). This increase in filtration at both capillary ends results in
clearance of blood and interstitial fluids (Fig. 4) from CPS (high iron,
liberated hemoglobin, ferritin and hemolyzed blood cells) [69].

Al-hijamah versus traditional WCT

There are two different reported methods of WCT. First method
is puncturing and cupping (PC, traditional WCT) method having

five steps: skin demarcation, sterilization, puncturing, cupping
and sterilization. Second method is cupping–puncturing–cupping
(CPC, Al-hijamah) method having six steps: skin demarcation, ster-
ilization, first cupping, puncturing, second cupping and steriliza-
tion [69]. CPC method of WCT (Al-hijamah) was reported to be
better than PC method of WCT as regard blood and interstitial fluid
clearance from CPS (with a lower degree of fresh blood loss) as Al-
hijamah is a two-step filtration (cupping, purification) process
while traditional WCT is a one-step filtration process [69]. CPC
method is the cupping therapy practiced in Arabic countries, while
PC method has a worldwide distribution [69].

Interestingly, excessive WCT (PC method) was reported to cause
iron deficiency anemia [76–78]. The beauty of WCT comes from the
fact that WCT is a simple, effective, repeatable and economic treat-
ment. CPC method of WCT is called ‘‘Al-hijamah’’ in prophetic
medicine [69], which is a recommended curative treatment by pro-
phet Muhammad peace be upon him who said: ‘‘Cure is in three: in
shartat mihjam, a gulp of honey and cauterization. I do not recom-
mend my nation to cauterize’’ [79]. Cupping-bloodletting (tradi-
tional WCT but not Al-hijamah) has been already explored to
treat disorders caused by iron overloading such as hemochromato-
sis [80].

WCT may have a priority and advantage when compared with
similar currently used excretory procedures for treating TM and
hemochromatosis e.g. phlebotomy. Phlebotomy is venesection to
draw blood out to decrease concentration of an offending compo-
nent [81] (CPS e.g. iron in TM and hemochromatosis). However,
phlebotomy may increase anemic state in TM necessitating future
transfusions, which increases again the iron overload from blood
transfusions in TM. On the contrary, WCT does not cause anemia
as blood cells are not filtered through capillary pores. The little
amount of traumatic blood cells lost during skin scarifications of
WCT step is too minimal to cause anemia (Table 1). However,
excessive WCT (PC method) by unqualified practitioners was
reported to cause iron-deficiency anemia [76–78].

Fig. 3. Pressure-dependent excretion of CPS in iron overload conditions e.g. thalassemia during Al-hijamah.
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Moreover, WCT clears fragmented RBCs, liberated hemoglobin
(source of iron overload), high levels of ferritin and other hemo-
lyzed cells. Clearance effect using WCT expands to include clear-
ance of interstitial fluids, which were reported to be rich in iron
[65,66]. Clearance of blood plasma will result in formation of a
new clear interstitial fluid. This is expected to induce negative iron

balance, where iron output may exceed iron intake. Combination of
Al-hijamah with iron chelators may potentiate chelating effect of
currently used iron chelators, where iron chelators mobilize iron
from sites of tissue deposition to blood then WCT clears iron to
outside. Table 2 lists differences between WCT and iron chelation
therapy.

Fig. 4. Restoration of physiology and homeostasis after pressure-dependent excretion of CPS of iron overload conditions and thalassemia during Al-hijamah.

Table 1
Differences between Al-hijamah and phlebotomy.

Phlebotomy Wet cupping therapy (Al-hijamah)

Definition Venesection, a procedure for cutting a vein to bleed to
decrease a blood content or substances present in blood
inside vessel wall

A minor surgical excretory procedure aiming at creating a pressure
gradient across skin and blood capillaries to achieve a pressure-
dependent clearance of blood and interstitial fluids from causative
pathological substances (CPS)

Indication To decrease a blood component or content e.g. red cell
mass and hematocrit value in polycythermia and to
decrease iron overload in TM

To clear (totally or partially) blood and interstitial spaces from excess
fluids and or soluble CPS e.g. iron overload in TM and hereditary
hemochromatosis (producing negative iron balance)

Effect on interstitial fluids No effect Clearance effect
Side effects Anemia, bleeding, phlebitis Reversible ecchymosis and iron-deficiency anemia with excessive

cupping therapy done by unqualified therapists
Removal of Whole blood In the CPC method of WCT, there is removal of a fluid mixture

containing collected interstitial CPS, hemolyzed blood cells
(hemolyzed RBCs, WBCs and platelets) and filtered fluids (from blood
capillaries) containing CPS (iron in TM and hemochromatosis) + a small
amount of traumatic blood.

Types One type Two types of WCT
1. puncturing and cupping (PC) method of WCT
2. cupping, puncturing and cupping (CPC) method of WCT

Number of steps One step 2 steps in the PC method (traditional WCT)
3 steps in the CPC method (Al-hijamah)

Other benefits Removes a portion of blood including whole blood
components and contents

Removes hemolyzed cells and liberated hemoglobin in hemolytic
anemias

Requirement for subsequent
transfusion

Increases due to phlebotomy-induced decrease in red cell
mass

Does not increase

Effect of subsequent transfusion
in thalassemic patients

Compensate for hemolysis and venesection-induced
decrease in red cell mass, restores red cell mass and may
increase iron overload again

Increases red cell mass

Analgesic effect No analgesic effect CPC method has a good analgesic effect (no need to administer an
analgesic during the procedure)

Expected effect on thalassemic
patients

Produces anemia and removes iron � Removes hemolyzed blood cells and produces
� Negative iron balance
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Medical bases of Al-hijamah as a novel treatment for treating
iron overload conditions e.g. hemochromatosis

Hemosiderosis is a condition of iron overload with an increased
deposition of tissue iron without clinical signs while hemochroma-
tosis is a clinically manifested iron overload characterized by organ
dysfunction secondary to iron-induced injury, which may have
genetic bases e.g. mutations in the HFE gene [82]. Excessive iron
storage sometimes causes diabetes in patients with hemochroma-
tosis [83]. Iron overload with hemosiderin accumulation occurs
with an increased serum iron of 583 lg/dl (reference range: 77–
253 lg/dl) with a total iron-binding capacity of 588 lg lg/dl (ref-
erence range: 275–443 lg/dl), an unbound iron-binding capacity
of 5 lg/dl (reference range: 75–313 lg/dl), and an iron saturation
of 99% (reference range: 20.5–72.5%) [84]. Iron increases in inter-
stitial fluids also [83,85,86]. Serum iron and ferritin levels and
dry-weight iron concentrations of liver, heart, and kidneys are
markedly increased in hemochromatosis [84]. Serum level of satu-
rated transferrin is also high [87]. Hemochromatosis is a progres-
sive disease in which patients presumably begin absorbing
excess iron at birth. Most patients with hemochromatosis have ele-
vated serum ferritin and hemoglobin levels [88]. In addition, carri-
ers of the hemochromatosis gene often have iron overload [88].
Serum concentrations of tissue inhibitor of metalloproteinase-1
(TIMP-1) and matrix metalloproteinase-3 (MMP-3) were reported
to be significantly higher in hemochromatosis patients versus con-
trol subjects. Serum TIMP-1 correlates with both hepatic iron con-
centration and hepatic iron index [89].

Taibah mechanism for cupping therapy (Taibah theory) was
recently introduced as an evidence-based mechanism for explain-
ing the medical bases of all types of cupping therapy including Al-
hijamah [90]. Al-hijamah includes all steps of traditional dry cup-
ping therapy (DCT) and traditional WCT. For that, Al-hijamah is a
more comprehensive modality of treatment that benefits patients

with all the therapeutic benefits reported for both traditional
DCT and WCT. Other health benefits of Al-hijamah include immu-
nological benefits and pharmacological potentiation with conven-
tional pharmacological therapies [91]. WCT practiced in Arabic
countries (e.g. Saudi Arabia, Yemin, Egypt and others) is Al-hija-
mah, which is different from traditional WCT practiced elsewhere
[92]. Al-hijamah is WCT of prophetic medicine [90].

During Al-hijamah, sucking cups are applied twice (double fil-
tration) while in traditional WCT, cups are applied once (single fil-
tration process). Al-hijamah induces a pressure-dependent and
size-dependent non-specific clearance of blood and interstitial
spaces from CPS, offending and noxious substances [90] e.g. excess
inflammatory mediators in rheumatoid arthritis [91]. Traditional
WCT was reported as a treatment for hemochromatosis [80]. Al-
hijamah was not previously reported as a treatment for
hemochromatosis.

Based on the above-mentioned literature reports, hemochroma-
tosis is characterized by abnormal blood chemistry in the form of
excess serum iron, excess serum ferritin and excess serum trans-
ferrin saturation, excess serum TIMP-1 and excess serum MMP-3.
In addition, high iron is also present in interstitial fluids. Al-hija-
mah-induced clearance of blood and interstitial fluids may be a
suggested treatment for conditions of iron overload and ferritin
excess e.g. hemochromatosis. This can be supported by the report
of Alshowafi (in Yemin) [93] who reported that serum ferritin
decreased significantly in healthy subjects after blood cupping
(termed Al-hijamah in Arabic countries) where serum ferritin
decreased from 129.4 ± 59.2 to 100.6 ± 45.8 (ng/ml). The excretion
value in this study is (ferritin level before Al-hijamah – ferritin
level after Al-hijamah = 28.8 ng/ml) and the degree of blood clear-
ance from ferritin (excretion value/ferritin level before Al-hijama)
is about 22.25% i.e. blood was cleared from ferritin by 22%. The
measurement was estimated 10 days after Al-hijamah, which gives
the idea that the therapeutic effects of Al-hijamah is persistent for

Table 2
Differences between CPC–WCT and iron chelation therapy.

Iron chelation therapy Wet cupping therapy (WCT)

Scientific principle Form complexes with iron to enhance its urinary and
fecal excretion

Exerts a pressure gradient and a traction force across the skin to create
a pressure-dependent filtration of blood plasma through pores of
cutaneous capillaries to get rid of CPS

Examples Deferroxamine, deferiprone and deferasirox Standard method is CPC method. Less effective is PC method of WCT
Cost Expensive (being taken for life in treating TM) Economic (few sessions are enough)
Effectiveness Variable in efficacy with some limitations that may

necessitate discontinuing treatment
Effective with almost no limitations

Side effects Deferroxamine causes: gastrointestinal upset,
agranulocytosis, arthropathy, persistently raised liver
enzymes, sepsis, pulmonary syndrome.
Deferiprone causes: gastrointestinal irritation,
transaminitis and neutropenia
Deferasirox causes: increased blood creatinine, abdominal
pain, rash and, gastrointestinal symptoms e.g. nausea

Almost nothing when practiced properly in hospitals. Only reversible
ecchymotic at sites of cup application.

Repetition Every day or 5 days per week Repeatable whenever indicated (once per 1–6 months may be
satisfactory)

Target Clear iron from tissues Expected to induce negative iron balance and cause excretion of other
CPS that increase in blood in TM patients e.g. high levels of serum iron,
ferritin, liberated hemoglobin (source of iron) and fragmented blood
cells.

Duration of treatment For deferroxamine: 20–60 mg/kg/day (8–12 h per day, 5–
7 days per week)
For deferiprone: 25–100 mg daily orally
For deferasirox: 20–40 oral daily

20–30 min (repeatable monthly)

Other benefits No other benefits – Clears interstitial spaces from CPS
– Clears blood from high plasma solublecontents e.g. ferritin, liber-

ated hemoglobin and fragments of hemolyzed cells.
Indications To treat iron overload in TM – Treats iron overload in TM and other disease conditions as hemo-

chromatosis and sideroblastic anemia
Drug interactions Deferiprone should be avoided with aluminum-

containing antacids
WCT potentiates other pharmacological treatments (no chemical
interaction)
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a reasonable duration. Interestingly, in the same study, serum lipid
profile improved dramatically giving the impression that Al-hija-
mah may treat more than one disease condition. Future research
using Al-hijamah for treating patients with hemochromatosis and
other iron overload conditions is strongly suggested and recom-
mended where estimation of serum iron, ferritin and saturated
transferrin should be done at different time intervals to confirm
therapeutic benefits and their duration.

In conclusion, WCT may be promising to thalassemic patients in
eliminating excess iron and hemolyzed blood cells and as an adju-
vant or alternative treatment for iron overload conditions e.g.
hemochromatosis and sideroblastic anemia.
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