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APPENDIX I

Incidence of Anemia in Thailand

เท 1991 1 Health Systems Research Institute studied the incidence of anemia 

in Thailand and found that there were 2,934 cases or 21.7 % of the sample 

population who got anemia. Female was 25.0%  and male was 17.3% Most of the 

cases were in the Southern region (33.2 %) and the least was in the Central 

region (14.9 %)

Table 1 The Percentage of Cases Divided by Sex

Region Male Female Total

All over the country 17.3 250 21.7

North - East 13.2 19.2 16.5

Central (except Bkk) 10.8 17.6 14.9

North 22.4 30.3 26.8

South 26.3 38.2 33.2

According to these criteria : age , sex 1 and region of the country 1 the larger

number of cases were females in all ages except in 70 up aged-group and they

increased in both sexes as the age went by especia lly in 70 up aged-group 1 there 

were half of the sample population who got anemia.

When we consider in each aged-group and compare to the region of the 

country 1 the number of female cases เท the Southern region were largest in almost 

every aged-group except in 1 5 - 1 9  group and 2 5 - 2 9  group which were the largest

number of cases in the Northern region and there was the largest number of

male cases in 65 up aged-group , 53.8 % in 6 5 - 6 9  aged-group and 66.1 % in 70 

up aged-group.
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Table 2 The Percentage of Cases Divided by Age and Region

Age North-East Central North South

(years) male Female Male Female male Female male female

15-19 10.0 11.6 6.6 11.6 17.7 27.7 16.3 23.8

20-24 8.4 13.5 3.2 9.6 12.4 26.8 16.2 32 4

25-29 7.8 13.9 5.8 18.1 16.7 30.7 18.9 27.6

3034 5.2 17.1 12.3 149 21.0 26.4 15.6 32.9

3039 7.6 12.9 6.6 15.6 16.0 26.9 20.4 36.2

4044 12.0 19.5 7.3 18.8 17.8 29.1 25.0 35.9

4049 16.9 19.6 8.1 15.7 24.7 31.0 36.8 48.6

5054 17.3 18.6 11.6 17.7 24.7 24.5 25.5 46.5

5059 14.6 25.3 16.8 21.0 24.0 33.0 31.2 49.1

6064 24.0 28.6 20.0 28.6 27.3 45.4 37.3 55.2

6069 24.7 38.8 20.5 35.0 46.1 43.3 53.8 49.1

70 up 51.1 57.4 29.7 27.4 56.4 38.6 66.1 54.5

Further more 1 there were a lot of anemia cases in unemployed population 

and housewifes. Most of them were elderly and females. If these two groups were 

excluded 1 the largest number of cases would be the agricultural group.

Table 3 The Percentage of Cases Divided by Occupation and Region

Occupation Country level North-East Central North South

Technical 15.1 11.1 6.2 26.0 23.4

Services 20.1 12.5 13.2 26.2 30.3

Agriculture 22.2 16.9 18.0 25.0 38.7

Labour 17.4 6.7 12.6 23.2 27.9

Housewife 23.1 17.9 16.9 27.5 32.6

Student 14.2 9.4 8.9 26.3 17.2

Unemployed 34.0 32.1 21.3 37.6 44.3



APPENDIX II

Bone Marrow Transplantation Procedure

Transplantation of bone marrow or peripheral blood stem cells (PBSTC) 

involves potentially serious risks 1 and patients require the care of skilled medical staff 

and s t a t e - o f - t h e - a r t  support services. For this reason , BMT and PBSTC should be 

performed at established transplant centers whenever possible. The steps in involved 

in transplantation very from one medical center to another and with the type of 

transplantation done.

1. Patient Selection and Consent

When considering transplantation 1 physicians carefully evaluate a patient 'ร 

medical history to be sure this procedure is the most appropriate treatment option, 

the potential complications of BMT and PBSTC are given significant consideration 

because they can be severe and 1 in some cases 1 fatal. Patients and physician must 

work close ly together to weigh the potential benefits against the risks. After reviewing 

the transplantation process 1 the patient is asked to sign hospital consent forms 

authorizing the procedure which means that the patient has been giving enough 

information to make an informed decision about treatment and to understand what the 

treatment involves. (The Children’s Hospital of Philadelphia, 1994)

2. Pretreatment Procedure

Before the actual transplantation , the patient undergoes several days of 

laboratory and diagnostic tests. Physicians check the patient ‘ร general medical 

condition 1 looking for signs of infection or damage to organs from previous 

treatment. A  dental exam generally is recommended to make sure the mouth Is as 

healthy as possible before treatment begins 1 because treatment will likely cause it to 

become sensitive and easily infected. An intravenous catheter usually is surgically 

placed เท one of the large veins in the chest. The catheter is used for drawing blood 

samples ; for giving the patient blood or blood products , antibiotics 1 other drugs 1 and
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nutritional support ; and for transplanting the new marrow. (The Children’s Hospital of 

Philadelphia 1 1994)

3. Procedure for AHogenic or Syngeneic Donors

The donors enter the hospital the day before or the day of the donation. 

Donors normally stay in the hospital for 1 or 2 nights because most receive general 

anesthesia 1 which puts them to sleep. Bone marrow is removed from the pelvic (hip) 

bones and 1 in rare cases 1 from the sternum (breastbone) as well. Usually 1 500 to 1,000 

milliliters ( 1 to 2 pints) of the donor's marrow is taken which contain 3 to 5 percent of 

all the donor’s developing blood cells. Harvested bone marrow is then processed to 

remove blood and bone fragments. Marrow that is to be stored may be combined with 

dimethy sulfoxide (a preservative , often referred to as DMSO) and placed in a liquid 

nitrogen freezer to keep stem ce lls alive until the day of transplantation. Using this 

technique 1 known as Cryopreservation 1 bone marrow can be preserved for 3 years 

or more. Within a few weeks 1 the donor’s body will have replaced the donated 

marrow. (The Children's Hospital of Philadelphia, 1994)

4. Harvesting Mamow or Peripheral Blood stem Cells for Autologous Transplantation

The procedures for harvesting marrow in autologous transplantation differ , 

depending on factors such as the patient’s physical condition and the time between 

harvesting and transplantation. Removal of a larger amount of marrow requires a 

greater number of needle punctures and a longer period of time to co llect the bone 

marrow. Any problems with bleeding are treated with transfusions of blood products 

from a blood bank. The marrow is stored until the time of transplantation. Peripheral 

stem ce lls are harvested in a process called Apheresis or Leukapheresis. เท this 

procedure 1 blood is removed through an intravenous catheter or through a large vein 

in the arm and is run through a machine that removes stem cells. The rest of the 

blood is returned to the patient. There is no need for hospitalization or anesthesia. 

Stem ce lls co llected by apheresis are cryopreserved in the same way as in bone
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marrow. Because the concentration of stem ce lls circulating in blood is at least 10 

times lower than that found เท the bone marrow 1 researchers are exploring ways to 

“mobilize” the stem ce lls - that is 1 to increase the number that can be harvested. By 

collecting them during the recovery period after chemotherapy 1 when the number of 

circulating stem ce lls may be as much as 25 times higher than usual and treating the 

patient with hematopoietic growth factors. (The Children’s Hospital of Philadelphia 1

1994)

5. Conditioning Regimens

Conditioning is a treatment with high dose chemotherapy with or without 

radiation. It primary purpose is to destroy cancer ce lls throughout the body more 

effectively than may be possib le through conventional treatment เท addition 1 ce lls in 

the marrow are destroyed 1 creating space for the new marrow. It serves the third 

purpose in patients undergoing allogenic transplantation because it destroys the cells 

of the immune system 1 it reduces the risk that the recipient will reject the graft. The 

anticancer drugs used in high dose chemotherapy may be given over the course of 

2 to 6 days. (The Children's Hospital of Philadelphia, 1994)

6. Marrow or stem Cells Infusion

After the high dose treatment is completed 1 the patient receives the donated 

or autologous marrow through the intravenous catheter. Peripheral blood stem ce lls for 

autologous transplantation are infused in the same way. The infusion of marrow or 

peripheral blood stem ce lls is called the rescue process. The stem cells travel 

through the bloodstream to the bone marrow 1 where they begin to produce new 

W BC 's 1 RBC ’s 1 and platelets. Engraftment or blood cell production from transplanted 

stem ce lls usually occurs within about 2 to 4 weeks following transplantation. 

Complete recovery of immune function takes much longer 1 however 1 up to several 

months for autologous transplant recipients and 1 to 2 years for allogenic transplant 

recipients. (The Children’s Hospital of Ph iladelphia, 1994)
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7.Supportive Care

The goal of supportive care is to prevent or manage the side effects of high 

dose chemotherapy and/or radiation therapy. One of the most serious effects is 

immunosuppression 1 in which the patient’s body is unable to defend itself against 

infection. Supportive care for immunosuppression usually includes protective isolation : 

patients must stay in a hospital room, where it is easier to keep the environment 

free of infectious agents. Patients also may start receiving antibiotics 1 antiviral agents 1 

and antifungal agents just before or soon after chemotherapy or radiation therapy in 

an effort to prevent infection. To reduce the severity of immunosuppression 1 many 

patients receive hematoietic growth factors. (The Children’s Hospital of Philadelphia 1 

1994)

8.Convalescence and Followup Care

Most patients stay in the hospital for 1 to 2 months after BMT. This is 

necessary to monitor whether engraftment has been successful and to treat any 

potential complications 1 such as infection and acute Graft-Versus-Host D isease 

(GVHD). Hospitalization time may be reduced when PBSTC is done alone or with 

BMT because engraftment time tends to be faster. The use of hematopoietic growth 

factors also can shorten the time. Generally, a patient is d ischarged from the hospital 

after the neutrophil count is greater than 500 in a standard measure of blood for at 

least 2 consecutive days. Patients may need frequent platelet and blood transfusions 

even after d ischarge ; for reason, the catheter is left in place for as long as 3 to 6 

months after transplantation. Some patients will need to return to the hospital ‘ร 

outpatient department daily for the first 2 weeks, while others can be seen less 

frequently. Follow up visits to the transplant clin ic continue every 1 to 2 weeks for 

the first several months to ensure that blood counts are normal and that the cancer 

has not returned. Patients are then seen every month for about 6 months. Later 1 the
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schedule of checkups is based on each patient ‘ร need 1 genera lly , checkups are done 

every 2 to 6 months. (The Children's Hospital of Philadelphia , 1994)



APPENDIX III

Table 4 Costs and Length of stay of the studied Subjects

Patient

No.

Costs (Bt) Length of 

stay

Patient

No.

Costs (Bt) Length of 

stay

1. 526138 46 29 504498 39

2. 709476 72 30 666510 40

3. 790190 63 31 555173 48

4. 807288 81 32 501368 30

5. 708039 62 33 775953 31

6 982152 62 34 686716 52

7 684889 51 35 644284 44

8 570916 44 36 564024 37

9 901615 126 37 431193 30

10 529713 46 38 417059 27

11 584520 30 39 550834 30

12 904888 64 40 615044 48

13 700616 42 41 535597 33

14 647470 51 42 1128802 75

15 550886 32 43 1058153 81

16 532042 34 44 585508 46

17 639512 26 45 494530 32

18 762898 47 46 438326 42

19 598966 38 47 571366 25

20 640727 45 48 804451 59

21 712921 39 49 860288 42

22 485118 28 50 447962 27

23 545347 30 51 659511 41

24 537808 37 52 795616 62

25 594556 37 53 593827 43

26 730463 46 54 630844 44

27 730883 51 55 635496 59

28 468799 36 56 475671 32
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