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Fig. 1 Questionnaire regarding delayed reactions after autologous blood donation
Patients were asked to record any symptoms occurring within seven days after blood dona-
tion in the questionnaire. Subjective symptoms that may occur after blood donation are
numbered and are as follows: (1) dizziness, (2) lightheadedness, (3) diaphoresis, (4) palpitation,
(5) pallor or orthostatic faint, (6) headache, (7) dull headache, (8) nausea, (9) abdominal discom-
fort, (10) loss of appetite, (11) unusual tiredness, (12) puncture site bleeding or hematoma, and
(13) others. If patients had no symptoms, the field for that day was left blank.
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Table 1 Characteristics of the patients

Overall Male Female
Number of patients subjected to this study 316 96 220
Number of patients that responded to the questionnaire® 294 (93.0%) 90 (93.8%) 204 (92.7%)
Age 54.0 (34.3-71.0) 49.0 (31.5-67.0) 56.5 (35.0-73.0) *
Body weight (kg) 57.4 (50.0-65.0) 65.0 (59.2-71.0) 54.0 (49.0-60.0) * *
Estimated blood volume (ml) 3,974 (3,374-4,459) 4491 (4,177-4.877) 3,686 (3,253-4,090) * *
Donation volume (m/)® 300 (200-323) 300 (300-400) 300 (200-300) **
Predonation systolic pressure (mmHg) 127 (115-142) 127 (117-138) 127 (114-143)
Predonation diastolic pressure (mmHg) 73 (65-81) 74 (64-84) 72 (65-89)
Predonation pulse (beats/min) 74 (60-85) 74 (67-82) 75 (68-85)
Hemoglobin (g/dl) 131%15 146+1.2 126+1.2%*
Percentage of donation volume to estimated blood volume (%) 7.3 (5.9-8.6) 79 (6.5-8.8) 7.0 (6.0-84) **
Infusion volume after blood donation (mi) 300 (200-300) 300 (300-300) 200 (200-300)°) * *
Number of patients who continued iron preparations after the 257 (87.4%) 74 (82.2%) 183 (89.7%)

first donation?

Hemoglobin (Hb) is represented as mean and standard deviation, and other values are represented as median and 25 ~ 75 percentiles.

aWe conducted statistical analyses of the patients who responded to the questionnaire. Patients who donated only once showed a
significantly lower response rate than those who donated twice or more (65.2%, 15/23 patients vs. 95.2%, 279/293 patients, respectively,

p<0.01). PPercentage of patients who donated a small volume (200ml) was significantly higher in females than males (female 48.0%,
98/204 vs. male 10.0%, 9/90, p<0.01). “Infusion volume of female patients without bone marrow donors was similar to their donation
volume (200m! [200-300 m!]). ¥Two hundred seventy-six patients (93.9%) were prescribed oral iron preparations before the first

donation. Nineteen patients (6.9%) discontinued oral iron therapy resulting from gastrointestinal side effects. Fifteen of 19 patients
were administered intravenous iron preparations (Fesin® 40mg). Eighteen bone marrow donors were not prescribed oral iron
preparations because of their small donation volume (200ml) or Hb (Hb >13g/dl). Thirty-seven patients were not administered oral iron

preparations after the first donation. * p<<0.05, ** p<0.01.
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Table 2 Percentage of donation volume by estimated blood volume

Estimated blood volume (ml) <3,300 3,300-3,899 3,900-4,399 =4,400
Number of patients 58 78 78
Percentage of donation volume to estimated blood volume (%) ** 7.3 (6.4-9.5) i 7.8 (5.6-84) 7.3 (5.1-9.3) 6.5 (5.7-8.2)

Values are represented as median and 25~ 75 percentiles. * *Kruskal-Wallis test: p<0.01. T " Steel-Dwass test: =4,400m/ vs.< 3,300m/, p<0.01.

Table 3 Underlying diseases and comorbidities of the patients

Male (n=90) Female (n=204)
Clinical ) )
Department . Comorbidity? . Comorbidity?
Disease 38/90 (42.2%) Disease 90/204 (44.1%)
Orthopedics 43 patients 26/43 (60.4%) 135 patients 85/135 (63.0%)
(n=178)
Knee osteoarthritis 13 HTN 14 Knee osteoarthritis 52 HTN 61
Hip osteoarthritis 9 CHF 2 Hip osteoarthritis 50 HL 27
Femur head necrosis 9 DM 1 Idiopathic scoliosis 16 DM 10
Degenerative lumbar scoliosis 5 HL 1 Degenerative lumbar scoliosis 10 Angina 3
Idiopathic scoliosis 2 Others! 8 Femur head necrosis 2 Others?® 16
Femoral condyle necrosis 1 Bone tumor 1
Kyphosis 1 Shoulder osteoarthritis 1
Kyphoscoliosis 1 Thoracic compression fracture 1
Lumbar canal stenosis 1 Revision total hip arthroplasty 1
Spondylolisthesis 1 Revision total knee arthroplasty 1
Obstetrics & 0 0 28 patients 1/28 (3.6%)
gynecology N
(n=28) Placenta praevia 16 HTN 1
Low lying placenta 4
Repeated cesarean section 4
Placenta accreta 2
Multiple pregnancy 1
Pregnancy with fibroids 1
Hematology 14 patients 0 13 patients 0
n=27)
Bone marrow donor 14 Bone marrow donor 13
Cardiovascular 18 patients 12/18 (66.7%) 7 patients 2/7 (28.6%)
surgery (n=25)" - o i itati
Aortic regurgitation 12 CHF 11 Mitral regurgitation 5 CHF 4
Mitral stenosis 2 HTN 9 Aortic regurgitation 1 HTN 2
Angina 1 HL 5 Atrial septal defect 1 Af
Mitral regurgitation 1 DM 1
Mitral stenosis and 1 Hyper- 1
regurgitation uricemia
Thoracic aortic aneurysm 1
Oral surgery 5 patients 0 14 patients 2/19 (10.5%)
(n=19)
Jaw deformity 5 Jaw deformity 14 HL 1
Others 1
Plastic surgery 9 patients 0 6 patients 0
(n=15)
Cleft palate 5 Cleft palate 5
Jaw deformity 4 Jaw deformity 1
Neurosurgery 0 0 1 patient 0
(=1 )
Facial spasm 1
Pediatrics 1 patient 0 0 0
(n=1)
Bone marrow donor 1

Af, atrial fibrillation; CHF, congestive heart failure; DM, diabetes mellitus; HL, hyperlipidemia; HTN, hypertension. ¥Some patients have
multiple comorbidities (55 patients, male: 17/38 patients, female: 38/90 patients). Y NYHA Functional Classification of cardiovascular surgery
patients: class I, 20 patients; class II, 5 patients. Others!: aplastic anemia (post-bone marrow transplantation) 2, bronchial asthma 2,
hyperuricemia 2, rheumatoid arthritis 2, angina 1, benign prostate hyperplasia 1, chronic kidney disease 1, Hashimoto’s disease 1, obstructive
sleep apnea 1, Sjogren syndrome 1. Others? : Hashimoto's disease 2, rheumatoid arthritis 2, breast cancer (postoperative) 1, bronchial asthma 1,
cerebral infarction 1, chronic kidney disease 1, colon cancer (postoperative) 1, chronic hepatitis B 1, narcolepsy 1, neurogenic bladder 1,
progressive supranuclear palsy 1, Sjogren disease 1, thyroid cancer (postoperative) 1, Wilson's disease 1.
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Table 4 Characteristics of patients with delayed reactions (DRs) compared to patients without DRs

DRs within one week after blood donation
Overall Patients Patients
with DRs (DR) without DRs (NDR)
Total number 294 99 (33.7%) 195 (66.3%)
Patients donated only once/more than twice donation (s) 15/279 7/92% 8/187
Sex (male/female) 90/204 17/82% * 73/122
Age 54 (34.3-71.0) 57 (34.5-71.0) 51 (34.5-71.5)
Body weight (kg) 574 (50.0-65.0) 55.0 (50.0-60.8) * * 59.8 (51.0-67.9)
Estimated blood volume (ml) 3,974 (3,374-4,459) 3,739 (3.291-4,163) * * 4,085 (3,478-4,604)
Donation volume (ml) 300 (200-323) 300 (200-300) * 300 (200-340)
Predonation systolic pressure (mmHg) 127 (115-142) 127 (113-139) 127 (116-142)
Predonation diastolic pressure (mmHg) 73 (65-81) 73 (65-78) 72 (65-83)
Predonation pulse (beats/min) 74 (60-85) 76 (68-36) 73 (68-84)
Hemoglobin (g/dl) 131+15 128+13* 134+16
Percentage of donation volume to estimated blood volume (%) 7.3 (5.9-8.6) 7.3 (5.8-8.8) 7.2 (6.0-8.6)
Infusion volume after donation (ml) 300 (200-300) 200 (200-300) 300 (200-300)
Patients with/without comorbidity 128/166 48/51 80/115
Hypertension 88/206 28/71 60/135
Hyperlipidemia 34/260 15/84 19/176
Congestive heart failure 17/277 6/93 11/184
Patients of bone marrow donor/other diseases 28/266 6/93 22/173

DRs, delayed reactions. Hemoglobin is represented as mean and standard deviation, and other values are represented as median and
25 ~ 75 percentiles. ?Patients who donated only once showed a higher DRs rate than those who donated twice or more (46.6%, 7/15
patients vs. 32.9%, 92/279 patients; p=0.28). "DRs rate of bone marrow donors was not different from patients with other diseases
(21.4%, 6/28 patients vs. 34.9%, 92/266 patients; p=0.21). *p<0.05, * *p<<0.01.

Table 5 Symptoms of delayed reactions

Symptoms day 1 day 2 day 3 day 4 day 5 day 6 day 7
Dizziness 10 4 1 2 0 0 1
Lightheadedness 18 10 5 3 1 0 1
Diaphoresis 2 0 1 2 1 1 0
Palpitation 6 2 2 0 2 0 0
Pallor/orthostatic faint 9 2 2 0 0 0 1
Headache 31 17 10 5 4 2 2
Nausea 7 3 2 1 0 0 0
Abdominal discomfort 7 5 5 4 5 6 4
Loss of appetite 5 6 3 1 1 0 1
Unusual tiredness 16 13 9 3 3 2 2
Others 3 2 1 0 1 0 0
Total number of symptoms 114 64 41 21 18 11 12
Total number of patients with DRs 79 50 26 21 15 12 9

Others: dayl, sleepiness 3; day 2, sleepiness 2; day 3, sleepiness 1; day 5, sleepiness 1. DRs, delayed reactions.
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Table 6 Odds ratio (OR) of delayed reactions within a week after autologous blood donation
Patient's or donation characteristics Patients with DRs Patients without DRs Total number Unadjusted OR Adjusted OR
(%) (%) (%) (95%CI) (95%CI)
Overall n=99 n=19 n=294
Age group (years)
<30 18 (182 34 (174) 52 (17.7) 1.40 (0.66-2.96) 1.44 (0.65-3.20)
30-49 22 (22.2) 58 (29.7) 80 (27.2) 1 1
50-69 32 (32.3) 44 (22.6) 76 (25.9) 1.92 (0.98-3.75) 1.88 (0.91-3.89)
=70 27 (27.3) 59 (30.3) 86 (29.3) 1.21 (0.61-2.36) 1.42 (0.67-2.98)
Sex
Male 17 (172 73 (374) 90 (30.6) 1 1
Female 82 (82.8 122 (62.6) 204 (69.4) 2.89 (159-5.25) ** 272 (1.22-6.05) *
Estimated blood volume (ml)
<3300 25 (25.3) 33 (16.9) 58 (19.7) 318 (1.48-6.85) ** 258 (1.01-6.58) *
3,300-3,899 34 (34.3) 44 (22.6) 78 (26.5) 3.25 (1.58-6.60) ** 2.66 (1.13-6.23) *
3,900-4,399 25 (25.3) 55 (28.2) 80 (27.2) 1.91 (0.92-3.98) 1.52 (0.70-3.33)
=4,400 15 (152 63 (32.3) 78 (26.5) 1 1
Predonation systolic pressure (mmHg)
<100 4 (4.0) 9 (4.6) 13 (44) 0.80 (0.24-2.70)
100-139 71 (71.7) 128 (65.6) 199 (67.7) 1
=140 24 (24.2) 58 (29.7) 82 (27.9) 0.75 (0.43-1.30)
Predonation diastolic pressure (mmHg)
<70 39 (39.4) 74 (37.9) 113 (384) 0.90 (0.53-1.52)
70-84 47 (475) 80 (41.0) 127 (43.2) 1
=85 13 (13.1) 41 (21.0) 54 (184) 0.54 (0.26-1.11)
Predonation pulse (beats/min)
<60 7(7.0) 13 (6.7) 20 (6.8) 1.55 (0.58-4.21) 1.62 (0.56-4.67)
60-74 34 (34.3) 98 (50.3) 132 (44.9) 1 1
75-89 42 (42.4) 55 (28.2) 97 (33.0) 2.20 (1.26-3.85) ** 2.08 (1.13-3.86) *
=90 13 (16.2) 29 (14.9) 45 (15.3) 1.59 (0.78-3.28) 1.63 (0.73-3.63)
Hemoglobin
Anemia 26 (26.3) 42 (21.5) 68 (23.1) 1.30 (0.74-2.28)
Normal 73 (73.7) 153 (78.5) 226 (76.9) 1
Donation volume (ml)
<300 47 (475) 63 (32.3) 110 (37.4) 1 1
300-399 33 (33.3) 87 (44.6) 120 (40.8) 051 (0.29-0.88) *  0.71 (0.38-1.35)
=400 19 (19.2) 45 (23.1) 64 (21.8) 0.57 (0.29-1.09) 1.86 (0.72-4.79)

OR, odds ratio; DRs, delayed reactions. Adjusted OR includes age group, sex, estimated blood volume, predonation pulse, and donation
volume. Patient’s age is categorized into 4-groups: young (<30 yr.), middle age (30-49 yr.), late-middle age (50-69 yr.) and older (=70 yr.).
Estimated blood volume is calculated with patient’s sex, body weight, and body height using Ogawa-Fujita’s formula!?, and stratified by

quartile. Predonation systolic pressure (SBP) and predonation diastolic pressure (DBP) are categorized into 3-groups: hypotension (SBP<
100mmHg, DBP<70mmHg), normal (SBP 100-139mmHg, DBP 70-84mmHg) and hypertension (SBP=140mmHg, DBP=85mmHg).
Predonation pulse is categorized into 4-groups: bradycardia (<60/min), normal-low (60-74/min), normal-high (75-89/min) and tachycardia
(=90/min). Hemoglobin is categorized as anemia (male<13.0g/dl, female<<12.0g/dl) or normal. Donation volume is categorized into
3-groups: small (<300ml), intermediate (300-400m/) and high (400mi). *p<<0.05, * *p<<0.01.
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INCIDENCE AND RISK FACTORS OF DELAYED REACTIONS
AFTER AUTOLOGOUS BLOOD DONATION

Keijiro Suzuki", Sho Odawara®, Junko Takadate”, Sakiko Sasaki”, Kenji Goto®,
Miyoko Kimura®, Kyoko Muramatsu® and Akira Suwabe"

"Department of Laboratory Medicine, Iwate Medical University School of Medicine
*Division of Central Clinical Laboratory, Iwate Medical University Hospital

“Nursing Department, Iwate Medical University Hospital

Abstract:

Delayed reactions (DRs) occurring after autologous blood donation are recognized as off-site adverse reactions
associated with fainting and severe injury, but DR incidence and risk factors remain unclear. To assess DR rates and
risk factors, we retrospectively investigated 294 patients after their initial autologous donation at our hospital. We de-
fined DRs as occurring outside the transfusion department, but within one week following autologous donation. After
DR rates and patient characteristics were collated, multivariate logistic regression analyses were conducted to iden-
tify the factors associated with DRs. The DR prevalence was 33.7% (99/294 patients). Patients reported DRs most fre-
quently on the day of blood donation (26.9%, 79/294). Many patients with DRs complained of headache, lightheaded-
ness, fatigue, or dizziness. Most symptoms had improved by the fourth day after autologous donation. DRs were asso-
ciated with the female sex (odds ratio [OR] 2.72, 95% confidence interval [CI] 1.22-6.05), low estimated blood volume
(<3,300 mi: OR 2.58, 95%CI 1.01-6.58; 3,300-3,899 mI: OR 2.66, 95%CI 1.13-6.23), and high pre-donation pulse rate (75—
89 beats/min: OR 2.08, 95%CI 1.13-3.86). These results suggest that changes in circulation dynamics and modulation
of autonomic nerve system components associated with autologous donation are related to DR occurrence.
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