CHAPTER 1
BACKGROUND AND RATIONALE

Leukemia is one of a fey\( malngnant diseases that can be effcctively treated by
chemotﬁerapy. Acute'myelqgenous lcdkemia (AML) is the niost common type of
acute leukemla in adults ln.Chma, AML is also the most common typc of leukemm
of adults. With the mtroduction of chemotherapy 40 years ago 50-70% of adult AML
patients can achieve a cpmplete TQH}!SSIOH wlth a med_:an .rcmlssmnb durat)on of ]
yelar"" Some patients ¢an evcn be cured by chemotlherapy. | |

Infectibn' and bleeding are thc; most important direct causes of deaths m :
patients with hematologic mz_xlignancies"'. With the improvement of blood
transfusion, especially the wide availability of blood components, e.g. platelets and
plasma, most bleedings can now be effectively controlled. “Although new antisiotics
are being introduced. at an increasing speed, infccgion still remains a lead‘ing cause of
excess morbidity and mortality arﬁong granulocytopenic patients with malignancies™
41, The risk of infection is particublalrly high in patients with acute leukemia, in whom
fatal infection occurs in up to 25% or mbre of those rcce‘iviﬁg remission. induction
chemotherapy!®l. The control of infection requirc-s alot of ﬁoney.

The primary site of iﬁfection is the alimentary tract where chemotherapy
induced mucosal damage ‘allows invasion by the potentially pathogenic
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microorganisms that colonize the gastrointestinal tract® "), 'Damage to the integument



by invasive procedurés; . sucﬁ -és bbne mafrow aépirétion or ‘placemém and
maintenance of vascuiaf access déviccs, mﬁy also sérve as a portal for infection.

, lnfe‘ctionsv are principally caused by aerobic gram-l;egativc' bacilli (especially
Escherichia éoli, Klebsiella pngp@éniée, and Pscﬁdomonas aémginosa) and gram-
* positive ,cocci' (in pérﬁcﬁlﬁr, céaé.ulgse-negaéivc stgphyiococci, a-hemolytic
stmpfococci; and Staphylopgcqﬁé aprgus). Fungi are ;‘congrmon cﬁuses of sccon‘déry
infe'ctionsb amor;g ncutroplcniltl:” patien:ts th‘ | hav; “recei-ved‘ broad-spectrun{ |
antibfotics[". | |

| Prophylag;ic alimentary tract decontaminétion by ‘pral,vamib'iotics 'has.b}ebevn _
tried in neutrqpcnic canc;r "pat;ncnts | and acute iculécmia pﬁtieﬁts ‘\duri‘ng
granu]oqytopeniﬁl‘". Thesé-incluld_e oral administratioh of nonabsorbable drugs such as
gentamycin, nystatin, vancomycin, framycetin, polymyxin B, colistin, and absorbable
drugs such as trimethoprim/sulfamethoxazole (TMP-SMZ) and the quinolone drugs.
. The nonab,sorbable antibiotics ‘are not -récommendéd because of the controversial
reports of the previous studies”. Some studies shdyv that TMP-SMZ and quinolones
are cffeétive in preventing db(lzuméntcd infections of neutropenic paticpts. The major
- disadvantages of oral prophylactic antibiotics include colonization of gastro-intestinal
Fract as well a§ other sites with antibiétic resistant pathoge'ns, the potential bone
marrow toxicity of TMP-S"MZ"? and fungal s;gpcfiﬁfection"’, in addition to the cost of
 the drugs. SQ oral antibiotic probhyfaxis is‘ not widely accepted in China. |

Garlic (Allium sativum) is a member of the fafnil_vaiIiaceae, or Lily. It has
been used in both ancient and modern times to' treat médical conditions including

infections. The active component for mahy of its therapeutic effects is allicin, of



which the chemical composition is Aiallyl thiosulfinate!'”. A chemically stable final -
traﬁsformatiou product of allicin, diallyl triéulﬁde has been Qynthcsized and available
as oral capsﬁles,‘ intramuscular and intralvcnous preparations in Chinal“”. In vitro
studies have shown that allicin is effective in inhibiting the growth of gram-positive
(e.g. Staph_y!ococcus aureus), gram-negative (e.g. Pseudomonas aeruginosa,
Escherichia col.i, enterococeus etc.) bacterial'?, fungus“" and&irus“". Aqueous
extract of gz.trlié has vbeen répbrtcd tov effectively c‘ur‘e labdratory animals of
experimental shigelosis'?,  In addition, allicin has bct;n shown to be effective in
lowéring blood lipids and bIPod pressure and to inhibit ‘platcl_ct aggrc'gation.

~ Since garlic is n;)n-toxic, casily available, inéxpcnsive, active against both G
and G* bacteria, fungus and virus, it may be used as cﬁcmoprophylaxis for
neutropenic patients. If it can be proven effective in preventing infection of
granulocytopenic patients of leukgmic patients durin‘g chemotherapy, both the patients
and the _society would benefit. The objective of the present study' was to prove the
efﬁcacy‘df garlic in preventing infcctionv in chemotherapy induced neutropenic

patients.
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