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ABSTRACT

Among all species of leeches, only true leeches especially jawed leeches are known to attack humans. These
species are either freshwater or land dwellers. Freshwater leeches of medical importance may be divided
into two groups: leeches which attack the mucous membranes (endoparasites), and those that attack
the skin (ectoparasites). Some species of the former group have been incriminated in causing halazoun,
while many species of the latter group were used in bloodletting. Leeches may be potential transmitters of
human pathogens. The land leeches are much less fearsome than the aquatic leeches. However, the harm
which land leeches cause to man and his domestic animals may be such that some infested foci become
almost uninhabitable. This review summarizes current knowledge on the public health significance of
true leeches as human parasites and their medical uses, and the recommended methods of prevention

and control.
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True leeches (Hirudinea: Euhirudinea) are
segmented worms belonging to the phylum Annelida.
Some species are marine, others are terrestrial, and
the majority are freshwater dwellers™. They are
dorsoventrally compressed; the dorsal side is convex,
and the ventral side flattened or concave. True leeches
are characterized by a very elastic body capable of
contraction and extension. Each individual leech has
two suckers for attachment: a small anterior one that
surrounds the oral opening, and a larger posterior
one. True leeches are hermaphrodites, but cross
fertilization between two individuals usually occurs
to produce eggs that are deposited in groups, often in
a capsule called cocoon'?.

There are several difficulties associated with the
systematics and taxonomy of euhirudins, thus it is
in need of reviewing®®l. Euhirudins are generally
classified into two groups: Rhynchobdellida (proboscis
leeches) and Arhynchobdellida (proboscisless
leeches). Noteworthy, all rhynchobdellids are
jawless, and many arhynchobdellids have jaws.
Arhynchobdellids may be either predaceous
carnivores or hematophagous and are divided into
two orders Pharyngobdellae (worm-leeches) and
Gnathobdellae (jawed leeches). Members of the
Pharyngobdellae do not have the ability to penetrate
a host’s tissue and suck blood. They are carnivorous
and equipped with a relatively large, toothless, mouth
to ingest the prey. Members of the Gnathobdellae
have a jaw filled with hundreds of tiny sharp teeth.
They are to a considerable degree sanguivorous
adapted for the engorgement with relatively large
amounts of blood®. Almost all species of medically
important leeches are found in the Gnathobdellae.
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They colonise freshwater (Hirudidae or Hirudinidae)
and terrestrial (Haemadipsidae and Xerobdellidae)
environments™*>7, The hematophagous leeches are
usually not particular about their victims. Animals
are the primary hosts of such leeches and man is only
accidently affected. Bites of jawed leeches are painless
and result in a tri-radiate lesion which remains open
for a long period and heals slowly due to the hirudin
anticoagulant peptide secreted by the salivary gland
of the leech. Leeches are temporary parasites because
they attack victims only for feeding and drop off when
they are engorged. They withdraw for prolonged
periods to sheltered places and slowly digest the
accumulated food®l.

Rare reports documenting accidental human
infections with true leeches are available in the
literature, but only fragmentary information is
available. A literature search was carried out using
Google Scholar. Textbooks were also searched online
using Google Books.

Fresh water leeches

Aquatic leeches that threaten humans are divided
into endoparastites attacking the mucous membranes
and ectoparasites attacking the skin. Members of the
former group have weak jaws adapted for feeding
on soft tissues such as the mucosa of the upper
aerodigestive tracts. Members of the latter group have
relatively powerful jaws that can penetrate the skin
and attach anywhere on the external surface of the
body!l,

Leeches which attack mucous membranes: The
jawed leeches that are adapted to cutting human (or
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animal) thin mucous membranes instinctively locate
and reach these membranes. These leeches have been
described in many sites as the oesophagus, conjunctiva,
mouth, pharynx, larynx, nose, trachea/bronchi, vagina,
bladder, and rectum. Human infections occur by
acquiring the leech through drinking or bathing in
infested water!*'-5],

The best-known species of this group is the Nile
leech, Limnatis nilotica,, found in the Middle East,
North Africa, and southern Europe. It extends as a
far as Iran, Tajikistan in the east and Azores in the
west['], It is the most common species of leech in
Egypt and Lebanon[*®l. Limnatis nilotica inhabits lakes
and streams, and rarely marshes. They usually crawl
on the bottom or attach themselves to stones or plants.
They swiftly swim in a snake-like fashion towards
the prospective animal or human victim. This species
rarely bites the skin; it usually reaches the mouth or
nostrils of the victim while drinking, then attaches
itself to the mucosa. It normally attacks mammals
and may attack the skin of frogs. However, it would
eventually be swallowed and digested by frogs. On
attachment, L. nilotica adheres its anterior sucker to
the soft parts of the mouth or to the bucco-pharyngeal
cavities, leaving its body flopping freely™®°l. In heavy
infections, especially in animal hosts, leeches attach
themselves to the gums, under the tongue or the
upper parts of the respiratory tracts as well??7, In
the human body, usually, a single leech settles in the
pharynx or in the upper part of the respiratory tract.
The leech remains in the host for periods varying from
several days to several weeks?¥], causing mechanical
injury and anaemial®>?’l, The mechanical injury may
result in swelling of the invaded organs, interfering
with swallowing or breathing®??. Leeches can ingest
an amount of blood equivalent to 890% of their body
weight®],

In some instances, a leech may remain in the
throat for days without provoking any symptoms. If
swallowed to the stomach, the leech immediately dies.
The clinical presentations are laryngopharyngitis and
a crawling sensation in the throat called halazoun or
marraral®®3!, The word halazoun in Arabic means
snail, but here it means that the causative organism
has a coiled appearance. Limnatis nilotica is one of the
reported parasitic causes of halazoun in the Middle
East?73032 The leech can enter very narrow ducts,
such as the human and animal urethra or cattle teat
canals%e33], Reports on cases of leech attachment to
the eye are available in the literature™?,

Species of L. imnatis can always attack victims
during its life. It does not fill its digestive tract in
one feed, as does Hirudo medicinalis, but does this
at intervals while attached. When fully engorged,
the leeches detach themselves as the animal starts
drinking again and thus escape to the outer water
source, where they hide in crevices or under stones

to digest the accumulated blood meal. The digestive
organs of L. nilotica are empty three to four weeks
after the meal. However, the leech may survive long
periods of starvation[*18.19,

Human hirudiniasis due to L. nilotica was described
by Savigny, who accompanied Napoleon’s Army to
Egypt. In 1799 when the army marched from Egypt to
Syria across the Sinai, the soldiers drank water from
leech-infested ponds. The leeches attached themselves
to the mucous membranes of their oral cavity and
throats. The soldiers suffered great torment by these
leeches which in some cases caused death from
either suffocation or bleeding. A similar condition
was experienced by British soldiers in the Sinai in
World War I, and by American troops in VietnamB4,
Infection is not common in humans, and sporadic
reports are available in the literature especially from
the Middle East and adjoining countries'. Due to
the popularization of tap-water usage in endemic
countries, cases of this kind of leech infection have
rarely been reported in recent years°l.

In addition to L. nilotica, several other species
were reported to attack humans. Limnatis paluda
was identified in Central Asia and in some Middle
Eastern countries where it sometimes coexists with L.
nilotica®3®, In addition, Dinobdella ferox was reported
in Southeast Asia®*-*Y, and Myxobdella africana in sub-
Saharan Africal*?*3. In the USA, Macrobdella decora™¥,
M. sestertii™], and M. diplotertia™® may attack humans.
Tyrannobdella rex attacks humans in Peru’.,

Different approaches were applied for the safe
removal of this group of leeches from an infected host.
These attempts vary from using forceps for immediate
extraction to the use of various tranquilizing agents
for the leech and to relieve pain as the parasite is
being removed®*. Leech extraction from the larynx
may be performed by direct laryngoscopy, with the
patient under general or topical/local anesthesia. A
leech attached to the nostrils or the upper pharynx,
is detached by application of 1:10,000 adrenalin,
30% cocaine, or dimethyl phthalate. An alternative
technique is by irrigation with strong alcohol, saline,
turpentine, or vinegar to disconnect the leech. It is
advisable not to grasp a leech with forceps because
it has a soft slippery skin that may rupture easily™°.
It is important to avoid firm traction while pulling off
the leech so as not to leave parts of its mouth behind,
leading to continuation of bleeding and secondary
infection".

Leeches that attack the skin: The ectoparasitic
hematophagous leeches prefer to live in still or slowly
flowing freshwaters, although specimens have been
collected from fast flowing streams. They are activated
by sudden swirling of water, when people and animals
entering the water presumably attract leeches by the
impact produced. Then, the leeches attach themselves
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to the human or animal skin with whom they come in
contact and actively suck blood®*!.

This group of leeches was used for medical
purposes for centuries. Although its origin remains
obscure, the first recorded use of leeches for local
depletion of blood dates far back to ancient Egypt
(1567-1308 BC). During the Medieval period, the use
of leeches in getting rid of bad blood became popular
with European and Arabian physicians. Medicinal
leeches were sold to physicians and patients
by apothecaries®>4. During this period, leech
bloodletting was preferred to the painful mechanical
methods. The medical use of leeches reached its peak
in the first half of 19* century®®. During the latter half
of the same century, the medicinal use of leeches did
not conform with modern medicine concepts and it
was almost completely neglected®™. However, there
remained some justification for the use of the leech in
certain cases of thrombosis or phlebitis, and possibly
in selected types of hypertension without anaemial®°l.
In 1960, the first treatment of venous congested flaps
using leeches was conducted to avoid thrombosis!®®,

During the last few decades, medicinal leech
therapy became more acceptable in the field of plastic
and reconstructive surgery®*>7-¢4, This came with the
identification of a variety of useful bioactive peptides
and proteins in leech saliva: anti-thrombin (hirudin,
bufrudin), anti-platelet (calin, saratin), factor Xa
inhibitors (lefaxin), anti-bacterial (theromacin,
theromyzin) and others®%4, In July 2004, the use of
leeches as a medical aid gained approval by the FDAI®],
Although the medicinal leech is known as a long-time
vector of all types of blood transmitted pathogens,
apparently it does not directly transmit pathogens via
the injection of contaminated salival®®®’. Thus, it is
advisable to discard a leech after it has been used for
a therapeutic purpose!®. Probably bacterial infection
is the most common complication associated with
medicinal leeching and occurs in 2-36% of the patients.
Several bacterial strains have been encountered
in these infestations involving Aeromonas spp.,
Pseudomonas spp. and Vibrio spp.[6®4,

The most common leeches used medically are
those of the genus Hirudo"°7®. Among them, H.
medicinalis (syn. H. officinalis Savigny, 1822) was
reported in Britain and in southern Norway to the
southern Urals, probably as far as the Altai Mountains.
Hirudo nipponia was used medically in East Asia,
including Far East district in Russian, Japan, Korea,
China, Mongolia, Ryukyu Islands and Taiwan. Besides,
Hirudo. orientalis (Transcaucasian countries, Iran, and
Central Asia), H. troctina (North-Western Africa and
Spain), H. uinquestriata (Australia), and H. verbana
(Switzerland and Italy to Turkey and Uzbekistan)
were recorded”*73. Hirudo medicinalis was once
common all over Europe. Leech collection, for about
two centuries, resulted in its disappearance from many

localities’*7%l. Nowadays, this species is protected
by international conventions and regulations”®l. The
genus Poecilohdella (syn. Hirudinaria) includes ~ nine
species that may be indicated for bleeding of patients.
They can pierce the thickest skin and viciously attack
animals and man under natural conditions. Rice field
workers in endemic foci suffer much from these
species. Probably the most important species are P.
granulosa in the upper plains of India, P. manilensis in
the lowlands of the whole tropical South-West of Asia,
while P. javanica is found in the Sunda Islands and
Burmal””l. The medicinal leech H. medicinalis is found
in its natural habitats in Egypt, where all records of
this species from the Nile River refer to it as L. nilotica
and therefore can be misidentified. It is noteworthy
that L. nilotica which naturally attacks mucous
membranes has been used for bloodletting in Egypt
since ancient times®. Another leech that naturally
attacks mucous membranes is the North American
medical leech Macrobdella decora. It is considered
less efficient than H. medicinalis. In addition to jawed
leeches, some proboscis leeches (rhynchobdellids) of
the genus Haementeria have been used for medical
purposes. These species are Haementeria officinalis in
Central America, and both Haementeria depressa and
Haementeria ghilianii in South America™7?,

An easy method for removal of skin leeches is by
the fingernail or another suitable object to detach
the oral sucker at the anterior end of the leech, then
the posterior sucker. As the fingernail is pushed
along the victim’s skin against the leech, the suction
of the sucker's seal is broken, and the jaws are
disconnected”. Although medically inadvisable,
common methods to remove attached leeches are to
apply a flame, a lit cigarette, salt, soap, or a chemical
such as alcohol, lemon juice, vinegar, insect repellent,
heat rub, or some carbonated drinks. By these
applications the leech quickly detaches, regurgitating
its stomach contents into the wound. The leech vomit
may carry some pathogens, and thus increase the risk
of infection. Hydroxycitronellal which has a sweet
floral aroma is an effective repellent against both
aquatic and land leeches®,

Land leeches

They are a group of hematophagous terrestrial
species belonging to different genera that are adapted
to life in damp forests with high humidity. Most species
are found in tropical and subtropical areas of the Indo-
Pacific Asia. There are ~10 unusual and lesser-studied
land species found in isolated foci in subtropical or
temperate regions of Central and South America,
and Europel®. Global warming may be blamed for
the gradual extinction of European land leechesf®l.
Up to now, the taxonomy of land leeches is not fully
understood, especially at the species level*>8283, Land
leeches are placed in the two families; Haemadipsidae
and Xerobdellidae. There are some 60 species of
blood-feeding land leeches, ~50 belong to the family
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Haemadipsidae, and the rest are placed in the family
Xerobdellidael'l. Many genera of land leeches in the
family Haemadipsidae are found in tropical regions
surrounding the Indian and Pacific Oceans (especially
Madagascar, Sri Lanka, Malaysia, and Japan). Although
haemadipsids exhibit high biodiversity, they are
characterised by peculiar anatomical structures
which make them distinct from related families!*71,
Members of this family feed on blood, except for a few
species of the genus Idiobdella that are adapted to
eating small snails®”1. Most of the known haemadipsids
represent the genus Haemadipsa. The best studied
species are representatives of the genera Haemadipsa
and Philaemon. The genus Haemadipsa prevails in Asia
and Indonesia, while the genus Philaemon prevails
in Australia and South America®®%9, Surprisingly,
little is known about their biology, probably because
biologists believe that they do not transmit human
pathogens.

In their natural habitats, land leeches are usually
found wandering along grasses or standing erect on
their posterior sucker and waving their bodies. Land
leeches are exceptionally efficient in attacking a
passing man (or animal). They climb on to the lower
branches of trees or shrubs to a height of about four
feet and wait for the victim on the edges of the leaves.
To their surprise, people strolling in enzootic foci
discover the leeches hanging on to their skin mostly
on the legs or might feel trickling of blood after the
leeches have fallen off. Land leeches can crawl on
to their host even while moving. They rapidly creep
between the tight clothes and even through the holes
of the shoe laces aiming to reach the skin which they
pierce painlessly®2. The genus Haemadipsa was
recordedtoingest~ 1,000 mgofbloodin 10 minutes.
The land leech sucks blood for 40-120 minutes and
then drops off. Hundreds of leeches can attack a man
within a short time. Blood continues to stream from
the wound for ~ 30 minutes washing away the hirudin
allowing the closure of the wound by a clot. Usually, the
wound heals by itself, but, sometimes, if the affected
place is not thoroughly cleaned, secondary infection
may complicate the condition. In cases of massive
infestation, the loss of blood may be considerable, and
it may even cause death, especially in animals. Land
leeches may attach themselves to the eye causing
blindness. Areas dominated by leeches causing harm
to man and his domestic animals become almost
uninhabitable. During the World War II, the land
leeches posed a problem to soldiers fighting in the
forests of Myanmar (formerly Burma) and Malaysia.
In enzootic foci, land leeches disappear during the dry
season, burrowing into the soil or creeping under logs,
to reappear when the damp conditions of the rainy
season have returned. The land leeches are much less
fearsome than the aquatic ones®99192],

Field control of land leeches with chemicals
and insecticides was unsuccessful because of the

vast forested areas involved, difficult terrain and
harmful effects on the environment and non-target
species®. Garments, however tight, do not offer
sufficient protection in enzootic foci. Repellents are
recommended to prevent leech bite, either in the form
of an ointment applied on the exposed body parts or by
impregnation of the clothes. Repellent-impregnated
cloth sleeves for legs was reported to give protection
up to 90 days. The use of essential oils and plant
extracts provided promising results®l. Repellents of
plant origin are preferred over synthetic repellents
as prolonged use of the latter could be harmful due to
their toxicity and chemical nature®.

Conclusion: Several species of true leeches, either
freshwater or land dwellers, can attack the human
body. Additionally, they may be potential transmitters
ofhuman pathogens. Although medicinalleech therapy
has been used for centuries, it has recently enjoyed a
comeback in the field of plastic and reconstructive
surgery. True leeches, especially land leeches, are
among the most neglected human parasites. More
studies are needed to be carried out in endemic foci
to gain a better understanding regarding their biology
and taxonomy.
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