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vaccination, 599, 600 
scar survey, 1154 
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vaccine, donated, 464, 564 

production, 622-623 
variolation, 256 
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1220--1221 
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pockmark survey, 1220 

vaccine supplied, 471 
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members of international commission, 1126, 
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national commission, 1191, 1192 
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civil war, 807-808, 818, 843 
expenditure for smallpox eradication, 814-815 
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laboratory diagnosis, 842-843 
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vehicles, 814, 822, 826, 834, 835, 836 

reward for reporting cases, 831, 832, 840, 1189, 
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searches, 503, 505, 506, 508, 840--841, 
1189-1190, 1191 
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Bangladesh, Intensified Programme (cont.) 
suppression of reports, 842 
surveillance-containment, 816-818, 823-847 
training, 749, 821, 826-827, 840 

population, density, 808, 809, 811 
movement, 809, 810, 833 

refugees, 740, 750, 807-808, 813, 819, 820-821, 
822, 833, 835 

smallpox, case-fatality rate, 50-51, 177, 178 
age-specific, 813, 847 

effect of population density, 197, 811 
epidemiological research, 204, 812-813, 817 
elimination, 1970,338, 807, 818 

1975, 338, 843-847 
importations, 820, 1085 
incidence, age, 813, 847 

cyclic, 811 
infected villages, 826-827, 828, 830 
outbreaks, 839 
seasonal, 179, 181, 811, 818, 825 
1950-1966, 346, 347 
1950-1976, 811 
1961-1976, 812 

laboratory specimens tested, 1121, 1191 
last case, 845 
pockmark surveys, 173-174, 1190, 1191,1193 
re-establishment of endemicity, 820, 1085 
secondary attack rate, 200 
spread to other countries, 1082, 1085, 1086 
underreporting, 174, 823, 824 
urban, 813, 817 
last case in India, 788 

vaccination, 811, 812, 814-817, 823, 825, 826, 
841-842 

efficacy, 813 
scar survey, 812, 813, 815 

vaccine, production, 346, 469, 563, 811, 816 
quality, 816 
supplied, 471, 816 

variolation, 810-811 

BCG vaccination, 434 
combined with smallpox vaccination, 311-312, 

490, 915 
jet injector, 490, 918 
see a/so under names of individual countries 

Beggars, spread of smallpox, 777, 788, 799, 1361 

Belgian Congo, see Zaire 

Belgium, smallpox, deaths, 19°0-19°9, 321 
elimination, 318, 322 
importations, 324, 1074 
incidence, 1920-1958,318,323 

vaccine donated, 464, 564, 1268, 1269 

Belize, 954 
smallpox, elimination, 333 

Benefits of smallpox eradication, financial, 1364-1365 
social, 1363-1364, 1365 
see also Costs of smallpox 

Benin (Dahomey), certification by international 
commission, 1150, 1166-1168 

jiticheurs, 887, 888 
health services structure, 852-853, 899 
smallpox, elimination, 354, 892 

epidemiology, 203-204, 888-889 
eradication programme combined with measles 

control, 888-892 
chronology of progress, 518-523 

incidence, 1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1120, 1166 
pockmark surveys, 1165 
secondary attack rate, 200 

vaccination, 880, 881, 889, 890 
vaccine supplied, 470 
variolation, 887-888 

Bhutan, certification by international commission, 
1150,1186-1187,1188 

members of international commission, 1142 
smallpox, importations, 802, 1085, 1086 

incidence, 1967-1976, 1179 
vaccination, 801 

Bifurcated needle, comparison with other methods, 
571-572, 579, 731 

container, 572-573, 800 
cost, 572 
development, 568, 569 
durability, 570-571 
extent of use, 472--473, 572 
instructions for use, 566, 570, 572, 573, 574 
method of use, 568-572, 646, 679, 800 
modification by WHO, 569-570 
reserve stocks, 1268 
take rate, 571 
see also under names of individual countries 

Biofarma Lymph Institute, Bandung, 633, 637, 639, 
640, 1159 

Biological warfare, international convention, 1341 
variola virus as potential weapon, 239, 1341, 1343, 

1344 

Birmingham, see University of Birmingham 

Black Death, 229 
see a/so Plague 

Blijdorp zoo, Rotterdam, outbreak of monkeypox, 
1288, 1289 

Blindness as sequela of smallpox, 50, 57, 196, 219, 
225, 226, 231, 715, 1363 

Bolivia, certification by international commission, 
1150,1155 

expenditure for smallpox eradication, 398, 597 
smallpox, elimination, 333, 397, 594, 595 

importations, 594, 1085 
incidence, 1931-1958,334 

1959-1971, 594 
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Bolivia, smallpox (cont.) 

laboratory specimens tested, 1121, 1156 
vaccination, 599, 600 
vaccine production, 623 

Bombay, description of smallpox, 27 

Books on smallpox eradication, 714, 808, 847, 894, 
1005, 1038, 1283-1284 

Boston, smallpox, 238, 239, 256-257, 274 
variolation, 239, 247, 256-257 

Botswana, certification by international commission, 
1197, 1202-1205 

members of international commISSIOn, 
1144-1145, 1204 

chickenpox surveillance, 1203 
health facilities, 988 
population density, 988, 991 
smallpox, case-fatality rate, 177, 178 

chronology of eradication, 526-531 
concealment of cases, 196, 206, 993 
elimination, 1964, 359, 396, 988, 993 

1973,359 
importation, 989, 1084 
incidence, age, 994 

195~1974, 988 
1967-1974, 1198 

laboratory specimens tested, 990, 1120, 1203 
pockmark surveys, 1203, 1204 
re-establishment of endemicity, 989, 1083 
spread to other countries, 1084 

vaccination, BeG, 994 
smallpox, 988 

assessment, 993 
opposition by Mazezuru 196, 993, 994 

vaccine supplied, 470, 989, 990 
variola minor, 982 

Bovine papular stomatitis, 1288, 1317 

Brazil, certification by international commISSIOn, 
1150, 1152-1153, 1155-1156 

members of international commission, 1111, 
1140 

surveillance, 1152-1153 
expenditure for smallpox eradication, 398, 597, 

620,622 
Intensified Programme, 603-622, 624--625 

Amapa, pilot programme with jet injector, 577, 
601-602 

bifurcated needle, 605 
Branquinhas outbreak, 605-607 
chronology of progress, 518-527 
jet injector, 601-603 
reporting, 601, 607, 612, 613, 618-619, 621, 

1152, 1153 
staff, 603-604 
surveillance-containment, 610-615, 618-619, 

620,625 
vehicles, availability, 607 
weekly surveillance report, 607, 614, 625 

Brazil (cont.) 

malaria eradication, 377-379 
national programme, 1962, 601 
smallpox, case-fatality rate, 178, 619 

age-specific, 177, 621 
elimination, 333, 595, 616, 618-619 
history, 1555-19°0,212,237 
hospital infections, 202, 607 
incidence, age, 621 

seasonal, 179, 180, 181 
1920-1958, 333, 334, 335 
1959-1971,594 
1967-1972, 610 

laboratory specimens tested, 1153 
school infections, 202 
secondary attack rates, 200, 612 
spread to other countries, 602, 1085 
underreporting, 612 

vaccination, 604--605, 607, 608, 609, 611, 614, 
615-616, 617, 618 

assessment, 606-607, 621 
efficacy, 612 
scar survey, 612 
1967-1971, 604, 609, 624 

vaccine, donated, 464, 564 
production in eggs, 603, 623-624, 625 

quality, 561-562, 588, 623-624, 1156 
supplied, 470 

variola, major, 237, 333, 335 
minor, 335, 595 

variolation, 237, 256 
yellow fever eradication, 375-377 

Buffalopox, 95, 105, 1312 

Bulgaria, smallpox, elimination, 319, 322 
incidence, 1920-1958,319,323 

Burkina Faso (Upper Volta), certification by 
international commission, 1150, 1166-1168 

measles vaccination, 407, 853-855 
smallpox, among nomads, 895 

elimination, 354, 895 
eradication programme combined with measles 

control, 895-897 
chronology of progress, 518-521 

incidence, 1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1120, 1166 
pockmark surveys, 1165 

vaccination, 881 
vaccine supplied, 470 

Burma, certification by international commission, 
1150, 1189, 1192 

members of international commission, 1126, 1143 
expenditure for smallpox eradication, 398 
smallpox, case-fatality rate, 177 

elimination, 336-337, 338, 397 
history before 1900, 213, 224 
importations, 1085, 1086, 1133 
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Burma, smallpox (cont.) 
incidence, 1920-1958, 336-337, 345 

1967-1976, 1179 
laboratory specimens tested, 1121, 1189 
pockmark surveys, 1189, 1192 

vaccine, production, 469 
supplied, 471 

Burundi, certification by international commission, 
1150, 1168--1170 

Intensified Programme, 959, 962 
agreement with government, 949-950 
chronology of progress, 518--525 
resources employed, 955 

smallpox, elimination, 354, 964 
incidence, 1965-1977, 947 

1965-1972, 1168 
laboratory specimens tested, 1120, 1170 
pockmark surveys, 1169 

vaccination, 948, 952, 962 
vaccine, liquid, 947, 959 

supplied, 470, 951-952 

Butantan Institute, Sao Paulo, 603, 623 

"Buying the smallpox", 253-254 

Calcutta, importance for smallpox eradication, 747 
Institute of Tropical Medicine, 183, 479 
smallpox, epidemiology, 206 

searches, 789 
secondary attack rate, 200 

street dwellers, 786 
virological studies, 183-185 

Cambodia, see Democratic Kampuchea 

Camelpox,75, 1315, 1316 
parapoxvirus as occasional cause, 1317 
vaccinia virus as occasional cause, 105 
virus, 75, 118, 1316, 1317 

biological characteristics, 84, 87 
differentiation from variola virus, 83, 104, 1319 
DNA, 94, 1282 

Cameroon, certification by international commission, 
1150,1169-1170 

. contributions for smallpox eradication, 464 
health services structure, 852-853, 906 
human monkeypox, 1296 
smallpox, elimination, 354 

eradication programme combined with measles 
control, 907 

chronology of progress, 518--521 
importations, 907, 1084 

incidence, 1925-1966, 355 
1961-1970, 852 
1967-1971, 1168 

laboratory specimens tested, 1120, 1170 
pockmark surveys, 1169 

vaccine supplied, 470, 906-907 
vaccination, BCG, 906 

Cameroon, vaccination (cont.) 
smallpox, 881, 906-907 
yellow fever, 906 

Canada, contributions for smallpox eradication, 464, 
466, 815, 835, 1026, 1053 

smallpox, elimination, 328, 333 
importation, 594, 1070, 1081 
incidence, 1924-1952, 328 

vaccine, donated, 464, 564, 1268 
production, 562 

variola minor, 331, 332, 1081 

Cape Town, smallpox, 212, 233-235, 360 
variolation, 235 

Cape Verde, vaccine supplied, 470 

CARE, 834, 835 

Caribbean area, smallpox, 212, 236, 238 

Caroline Islands, smallpox, 242 

Case-fatality rate, monkeypox, 1302 
smallpox, 5, 50-51, 175-178 

after importations into Europe, 1074, 1076-
1077 

age-specific, 53, 176-177 
demographic influences, 197-198 
effect of vaccination, 5, 52-53, 176 
hospitals, 50-51, 177 
rural and urban areas, 50-51, 177, 178 
"virgin-soil" epidemics, 195, 197, 227, 235, 236, 

237,238 
variola minor, 175, 177, 178, 621 
see also under names of individual countries 

Catherine-de-Barnes Hospital (England), 1072, 1097 

CDC, see Centers for Disease Control 

Cell-mediated immunity, 147, 148, 155-157 
orthopoxvirus infections, 156-157 
smallpox, 157 
methods for measuring, 155-156 
vaccinated persons, 159-161 

Centers for Disease Control (USA), assistance, 
Bangladesh, 811, 837 

India, 769 
Somalia, 1053 

control of vaccine, post-eradication, 1265 
information on Iran outbreak, 1087 
jet injector studies, 576-577, 601-602 
smallpox eradication-measles control programme 

in western and central Africa, 407-408, 
417-418, 849-909 

OCEAC countries, 907 
operations officers, 861 
regional office in West Africa, 860, 876 
relations with USAID, 855-860 

surveys of vaccinial complications, 302-306 
training courses for smallpox eradication, 418, 437, 

863 
see also WHO collaborating centre, Atlanta 
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Central Africa, certification by international com
mission, 1168-1170, 1171 

coordination of precertification activities, 1169 
members of international commission, 

1141-1142, 1171 
human monkeypox, 1169, 1170 

incidence, 1970-1984, 1296 
smallpox, eradication programme combined with 

measles control, costs, 859, 860 
development, 853-860 
government agreements, 857-860 
health services structure, 852-853, 906, 907 
jet injectors, 906, 908 
national programmes, 906-908 
objectives, 860 
OCEAC role, 876 
USA role, 849-850, 857 

history before 1900, 212, 233, 234, 235 
incidence, 1900-1958, 353--356 

1920-1966, 356 
1965-1972, 1168 

laboratory specimens tested, 1170 
pockmark surveys, 1169 

vaccination, BCG, 906 
smallpox, 906-908 
yellow fever, 906 

vaccine supplied, 906-907 
see also under names of individual countries 

Central African Republic, certification by interna-
tional commission, 1150, 1169--1170 

health services structure, 852-853, 906 
human monkeypox, 1296, 1303 
smallpox, elimination, 354 

eradication programme combined with measles 
control, 907 

incidence, 1961-1970, 852 
laboratory specimens tested, 1120, 1170 
pockmark surveys, 1169 

vaccination, BCG, 906 
smallpox, 881 
yellow fever, 906 

vaccine supplied, 470, 906-907 

Central America, smallpox, 327-329 
elimination, 329, 333 
incidence, 1920-1958, 329 

yellow fever eradication, 376 
see also under names of individual countries 

Central nervous system disease, as complication of 
vaccination, 300--301, 306-307 

as contraindication to vaccination, 308 

Centre for Applied Microbiology and Research, 
United Kingdom, 1096, 1274, 1276, 1282 

Cercopithecus aethiops, monkeypox virus infection, 
1289, 1309 

Cercopithecus ascanius, monkeypox virus infection, 
1289, 1309 

"whitepox" virus, 1328, 1330 

Certification of eradication, Aedes aegypti, 1104 
concept, 1104, 1107-1108, 1110 
definition and criteria, 1108--1110 
malaria, 1104, 1107 
smallpox, 538, 1107-1140, 1362-1363 

Africa south of the Sahara, organization, 
1161-1162 

categories of countries, 1128--1130, 1133 
chronology, 1130--1131, 1132, 1133, 1150 
coordination, 1113--1114 
global, 1127-1130, 1363 
historical development, 11 07-11 08, 1110--1113 
national preparations, 1110, 1111, 1112-1113, 

1114--1123 
guidelines, 1131 

strategies, 1107, 1110--1113 
see also Consultation on Worldwide Certification of 

Smallpox Eradication; Global Commission for 
the Certification of Smallpox Eradication; 
International commissions for the certification 
of smallpox eradication; and under names of 
individual countries 

Ceylon, see Sri Lanka 

Chad, certification by international commlSSlOn, 
1150,1169-1170 

civil disorder, 908 
health services structure, 852-853, 906 
smallpox, elimination, 349, 354, 356, 396, 908 

eradication programme combined with measles 
control, 907-908 

importations, 908, 1084, 1133 
incidence, 1928-1966, 356 

1961-1970, 852 
196)-1972, 1168 

island outbreaks, 907-908 
laboratory specimens tested, 1120, 1170 
pockmark surveys, 1169 

vaccination, BCG, 906 
smallpox, 881, 908 
yellow fever, 906 

vaccine supplied, 470, 906-907 

Charter of Punta del Este, 601 

Chemoprophylaxis, smallpox, 66-67 

Chemotherapy, complications of vaccination, 309 
smallpox, 66-68 

Chickenpox, age distribution of deaths, India, 746 
differentiation from, variola major, 61, 63, 213, 

440-441, 745, 746, 1158, 1172, 1173, 
1183-1184, 1190, 1199, 1272 

variola minor, 56, 63, 1027, 1118 
laboratory tests, 1200 
rash, 58 
reported deaths, Madagascar, 1211, 1212 
reporting, 1176-1177 
seasonal incidence, 179 
secondary attack rate, 200 
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Chickenpox (cont.) 
severity in adults, 61, 746 
surveillance, precertification, 1114, 1118, 1122, 

1199, 1200 
see also under names of individual countries 

Chile, certification by international commission, 
1150,1152 

expenditure for smallpox eradication, 597 
smallpox, elimination, 333, 334, 595 

importations, 594, 598, 1085 
incidence, 1920-1958,334 

1959-1971,594 
vaccine production, 622--623 
variolation, 256 

Chimpanzee, monkeypox, 1289, 1303 
smallpox, 1325 
"whitepox" virus, 1328, 1329-1330 

China, certification by Global Commission, 1133, 
1228, 1248-1261 

visit by WHO consultants, 1253-1255 
health services, 1250, 1254 
population density, 340 
relations with WHO, 370, 404, 425, 517, 1248, 

1250-1253 
smallpox, ancient historical accounts, 216 

elimination, 336-337, 338, 340-342, 397, 1257 
gods and goddesses, 222, 225 
history before 1900, 213, 225-226, 227 
importations, 342, 1255, 1258, 1259 
incidence, seasonal, 339 

1921 - 195 8,336-337,338 
1950-1965, 340, 341 

Nei Monggol Autonomous Region, 1255, 
1259-1260 

pockmark surveys, 1257, 1258, 1259 
Shanghai, 341, 342-343 
Shanxi Province, 1255, 1260 
Xizang Autonomous Region 

1257-1259 
(Tibet), 

Yunnan Province, 1255, 1256-1257, 1258, 
1259 

Tibetan refugees in Nepal, pockmark survey, 
1186, 1250 

vaccination, 799 
vaccination, introduction, 213, 226, 339 

mass campaign, 339, 340, 342-343 
vaccine production, 337, 339-340 
variolation, 187,213,225,226,247,252-253,268, 

339 
cause of smallpox outbreaks, 342, 1255, 1256, 

1259-1260 
variola virus stocks, 1260 

China (Province of Taiwan), expenditure for 
smallpox eradication, 398 

relations with WHO, 1248 
smallpox, elimination, 1258 
vaccine donated, 564 

Cholera, diversion of smallpox staff, 668, 699, 743, 
752, 936 

influence on acceptance of idea of smallpox 
eradication, 713 

Research Laboratory, Dhaka, 812 
suppression of reports, 1087 

Chordopoxvirinae, 72-73 

Clinical types of smallpox, classification, 4-5 
see also Flat-type smallpox; Haemorrhagic-type 

smallpox; Modified-type smallpox; Ordinary
type smallpox 

Collection kit, for virological specimens, 110, 434, 
435, 1215 

Colombia, certification by international commission, 
1150,1154 

expenditure for smallpox eradication, 398, 597 
smallpox, elimination, 333, 397, 594, 595 

incidence, 1927-1958,334 
1959-1971,594, 599 

search in Amazon basin, 599 
vaccine donated, 464, 564 
vaccine production, 622-623 
vaccination, 598, 599, 600 

scar survey, 1154 
yellow fever, 376, 379 

Committee on Orthopoxvirus Infections, 1264, 1269, 
1275, 1276, 1280, 1285, 1341 

Communicable Disease Center, see Centers for 
Disease Control 

Comoros, vaccine supplied, 470 

Complement-fixation test, 149 
overt smallpox, 45-46 
persistence of antibodies, after smallpox, 157, 158 

after revaccination, 158, 159 
after vaccination, 158, 159 

subclinical smallpox, 30-31, 40 

Complications, smallpox, 47-49, 57 
vaccination, 296-311 

Concealment of smallpox, 196, 202, 206, 733, 844, 
993, 1052, 1087, 1088, 1090, 1123 

see also Incidence of smallpox; Reporting of small
pox cases; Suppression of reports, smallpox 

Congenital infection, vaccinia virus, 301-302 
variola virus, 42, 123-124 

Congo (People's Republic of), certification by 
international commission, 1150,1169-1170 

health services structure, 852-853, 906 
human monkeypox, serological survey, 1307 
smallpox, elimination, 354 

eradication programme combined with measles 
control, 906-908 

incidence, 1961-1970, 852 
1965-1972, 1168 

laboratory specimens tested, 1120, 1170 
pockmark surveys, 1169 
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Congo (People's Republic of) (cont.) 
vaccination, BCG, 906 

smallpox, 881 
yellow fever, 906 

vaccine supplied, 470, 906-907 

Congo, Democratic Republic of the, see Zaire 

Conjunctivitis in smallpox, 30, 45, 123 

Connaught Medical Research Laboratories, Toronto, 
467, 547, 548, 550, 603, 622, 623, 625, 1267 

see also WHO Regional Reference Centre for 
Smallpox Vaccine in the Region of the Americas 

Consultation on Worldwide Certification of Small
pox Eradication, 1127-1130 

categories of countries for certification, 
1128-1130, 1133 

establishment of Global Commission, 1130 
participants and advisers, 1146-1147 

Contact fever in smallpox, 29 

Contact infection in smallpox, 189, 190, 191, 203, 
204, 205, 206, 207, 422, 689, 699 

Contacts, tracing, 494, 497-498 

Containment, 498, 501-503, 509-513 
early history, 275 
manpower and costs, India, 786 
see also Surveillance-containment strategy 

Corpses, possibility of variola virus in scabs, 194, 
1273, 1343 

see also Mummies 

Cortisone, effects in smallpox, 127 

Costa Rica, smallpox, elimination, 329, 333 
incidence, 1920-1958,329 

Costs, smallpox, 1363-1366 
developing countries, 1364--1365 
industrialized countries, 415, 1365 

smallpox eradication, 1365 
estimated, 369, 408, 413, 459-463 
expenditure, international, 1959-1966,384,391, 

395,398 
1967-1979,462,463,466,467, 1366 

national, 1365, 1366 
see also Global smallpox eradication programme, 

1959-1966; Intensified Smallpox Eradication 
Programme; and under names of individual countries 

Cote d'Ivoire, certification by international com
mission, 1150, 1166-1168 

expenditure for smallpox eradication, 398 
human monkeypox, 1293, 1296 

prevalence survey, 1306-1307 
smallpox, elimination, 352, 354, 396 

eradication campaign, 1960-1966, 352 
eradication programme combined with measles 

control, 902-903 
importations, 901, 903 
incidence, 1961-1970, 852 

Cote d'Ivoire, smallpox (cont.) 
laboratory specimens tested, 1120, 1166 
pockmark surveys, 1165 

vaccination, 352, 881, 902-903 

Council of Arab Minister's Fund for Health 
Development, contributions for smallpox 
eradication, 464 

Country report, precertification, 1107, 1114, 1115, 
1123,1128,1129-1130,1133 

Cowpox, 258, 260, 263, 265 
epidemiology, 1312-1314 
in cows, caused by cowpox virus, 1300,1313,1314, 

1316 
caused by vaccinia virus, 105, 108, 1311 

in humans, 1300, 1312, 1316 
in other animals, 1313, 1314 
spurious, 108,260, 1300, 1313, 1316 

Cowpox virus, 73, 74, 118 
biological characteristics, 84, 85, 87, 93, 108-109 
compared with vaccinia virus, 278 
DNA, 94, 1313-1314 
isolation from various animals, 1313, 1314 
persistence in animals, 145-146 
possible reservoir hosts, 1314, 1315 
white pock mutants, 92, 108-109 

Crimean-Congo haemorrhagic fever, 1278 

Cuba, donation of vaccine, 367 
expenditure for smallpox eradication, 597 
smallpox, 236 
vaccine production, 622-623 
variola minor, 323 
yellow fever eradication, 374--375 

Cynomolgus monkey, kidney cells, monkeypox virus 
recovered from, 1288 

"whitepox" virus recovered from, 1326, 
1327-1328 

monkeypox, 1288, 1289, 1290 
serial transmission of variola virus, 1325 

Cyprus, contributions for smallpox eradication, 401 
smallpox, 321 
vaccine supplied, 471 

Cytosine arabinoside, 67-68 

Czechoslovakia, smallpox, elimination, 319, 322 
incidence, 1920-1958,319,321,323 
importations, 1074, 1076 
routine vaccination, annual cost, 415 

vaccine donated, 464, 564 
variolation, 247, 253, 254--255 

Dahomey, see Benin 

Deaths, see Case-fatality rate 

Democratic Kampuchea, certification by Global 
Commission, 1197, 1224, 1225 

smallpox, elimination, 338, 346, 397 
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Democratic Kampuchea, smallpox (cont.) 
incidence, I952-I963, 1224 

vaccine supplied, 471 

Democratic People's Republic of Korea, see Korea 

Democratic Yemen, certification by international 
commission, 1197, 1219-1220 

members of international commission, 1145 
civil disorder, 1003-1004 
expenditure for smallpox eradication, 1003-1004 
Mecca pilgrims, 1003 
refugees, 1003 
smallpox, elimination, 349, 397 

eradication programme, 1003-1004 
importations, absence of, 1003 
incidence before I967, 1003 
laboratory specimens tested, 1121, 1219 
pockmark surveys, 1219, 1220 
reward for reporting cases, 1219 

vaccination, BeG, 1003, 1004 
smallpox, 998, 1003, 1004 

vaccine supplied, 471 
variola minor, 1003 

Denmark, contributions for smallpox eradication, 
463, 464, 466, 815, 835 

smallpox, deaths, 1900-I9I9, 321 
elimination, 171, 322 
importation, 1014, 1079-1081 
incidence during 20th century, 323, 327 

Diagnosis of smallpox, alternative, 63, 64 
clinical, 19-22, 23 
differential, 55-63 
laboratory, 64, 109-110 

methods, 11 0-114 
see also Laboratory specimens tested by WHO; 

WHO collaborating centre, Atlanta, Moscow 

Disinfection, after imported case in Japan, 1082 
for smallpox containment, 498, 501, 502 

Djibouti (French Territory of the Afars and the 
Issas), certification by international com
mission, 1133,1243-1244, 1246, 1247 

members of international commission, 1145 
health services, 1041 
refugees, 486, 1040-1041 
smallpox, elimination, 354, 396, 1042, 1044 

importations, 1034, 1038, 1041, 1043-1044, 
1084 

incidence, I962-I978, 1041 
international cooperation m surveillance, 

1020-1021 
laboratory specimens tested, 1120 
reward for reporting cases, 1244 
searches, 1244 

vaccination, 1038, 1041-1042, 1243-1244 
scar survey, 1243-1244 

vaccine supplied, 470 
variola, major, 1041 

minor, 1041 

DNA, see Orthopoxviruses; and under individual viruses 

Dracunculiasis, elimination in USSR, 366 
proposed global elimination, 387, 1366, 1367, 

1368-1369 

Droplet nuclei, 191 
infectivity of variola virus in, 185-187 

Drug eruptions, in differential diagnosis of smallpox, 
60,62 

Dubai, laboratory specimens tested, 1121 
see also United Arab Emirates 

East Pakistan, see Bangladesh 

Easter Island, smallpox, 242 

Eastern Africa, expenditure on smallpox eradication, 
950-951 

Intensified Programme, 951-964 
agreements with governments, 948-951 
resources, 955 

smallpox, case-fatality rates, 948, 949 
control before I969, 946-948 
history to I900, 233-235 
importations, 964-967 
incidence, I92°-I966, 357-359 

I965-I977, 947 
surveillance, 963-964 

trade with India, 358 
vaccination, before I969, 947 

I967-I973, 948, 952-962 
vaccine, production, 947, 951-952 

supplied, 951 
variola, major, 945-946, 948 

minor, 945-946 
see also Burundi; Kenya; Rwanda; Uganda; United 

Republic of Tanzania 

Eastern Asia, smallpox, history, IOOo-I900, 225-228 
I9oo-I95 8,335-346 

incidence, I92°-I966, 336-337 
see also under names oj individual countries 

Ebola virus disease, 1113, 1278 

Ectromelia virus, 73, 74-75, 118 
biological characteristics, 84, 87 
DNA, 94 
persistence in animals, 144-145 
see also Mousepox 

Ecuador, certification by international commission, 
1150, 1152 

expenditure for smallpox eradication, 398, 597 
smallpox, elimination, 333, 397, 594, 595 

incidence, I923-I958, 334 
I959-I97 I,594 

vaccination, 599, 600 
vaccine production, 622-623 
variola, major, 333 

minor, 333, 594 
yellow fever eradication, 376 
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Eczema, contraindication to vaccination, 307-308 

Eczema vaccinatum, 298, 299 
frequency, 303--305 

Egypt, expenditure for smallpox eradication, 398 
malaria, 378-379 
smallpox, during ancient times, 210-211, 233 

elimination, 349, 352 
incidence, 1920-1964, 351, 352 

and deaths, 1886-1931,353 
variola minor, 323 
variolation, 212, 225, 247 

Electron microscopy, herpesvirus virions, 111 
orthopoxvirus virions, 72, 77, 111 
orthopoxvirus DNA, 80, 103 
smallpox diagnosis, 110-111, 113, 114 

Elimination of smallpox, definition, 1110 

ELISA, 150 

El Salvador, smallpox, elimination, 329, 333 
incidence, 1925-1958,329 

Enanthem, monkeypox, 1297 
smallpox, 7, 19, 45 

source of infectious virus, 183-184 
histopathology, 138-139 

Encephalitis, concominant disease, 300 
postvaccinial, 300-301, 473 

frequency, 304, 305, 306, 307 
histopathology, 142-143 
pathogenesis, 143 

with cowpox, 1316 
with variola, 49, 143 
see also Central nervous system disease; 

Encephalopathy 

Encephalopathy, postvaccinial, 300-301 

Endemic countries, assessment of, 393 
definition, 517 
epidemics, 178-179 
numbers, by continent, 1920-1977, 170-171 

during 18th century, 170 
1900,362 
1920-1958,170, 171,172-173 
195 8,362 
1959, 394, 395, 396-397 
1959-1966 ,172 
1965,411 
1967, 394, 395, 396-397, 518 
1967-1978,170-173,516,517-538 

see also Non-endemic countries 

Envelope of vaccinia virus, 75, 76, 77 
"anti-comet" test, 150-151 
effect on penetration of virus into cell, 86 
effect on spread through body, 129, 130, 131 
formation, 88-89, 91 
significance in protection, 78, 154, 162-163 
viral polypeptides in, 78 

Enzyme-linked immunosorbent assay, 150 

Epidemics of smallpox, before 1900, 214-217 
cyclic fluctuations, 178-179, 218 
effect on vaccination rates, 179 
forecasting, 182 
in endemic countries, 178-179, 224 
"virgin-soil", 224, 227, 229, 234-235, 236-240 
1000-1900, 217-244 
1900- 195 8,321-362 

Epidemiology of smallpox, 169-208 
among nomads, 205, 1057, 1060 
case studies, rural, 203-205 

urban, 206 
eradication zones, 517 
observations by al-Razi, 214 
research in Pakistan, 204-205, 687-690 
see also Case-fatality rate; Contact infection; 

Epidemics of smallpox; Hospitals; Humidity; 
Incidence of smallpox; Islands; Population size; 
Schools; Seasonal incidence; Social factors 
affecting smallpox; Spread of smallpox; Variola 
virus, infection with 

Equatorial Guinea, certification by international 
commission, 1150, 1169-1170 

smallpox, elimination, 354, 396 
eradication programme combined with measles 

control, 851 
incidence, 1961-1970, 852 
pockmark surveys, 1169 

vaccination, 881 
vaccine supplied, 470 

Equination, 108, 265 

Eradication, Aedes aegypti, 377, 379 
animal diseases, 371, 372-373 
Anopheles gambiae, 377-379 
definition, 371-372 
difficulties, 388 
dracunculiasis, 366, 387, 1366, 1368-1369 
feasibility, R. Dubos, 387, 388 

F.L. Soper, 377, 378, 379, 380, 387 
history of concept, 371-393 
hookworm, 373-374, 376 
malaria, 379-386 
measles, 387, 1367-1368 
poliomyelitis, 387, 1366, 1368 
Rockefeller Foundation, role, 373-377 
smallpox, criteria, 1109, 111 0 

definition, 1108-1109, 1321-1322 
global, declaration of, 1134-1140 
main epidemiological zones, 517 
publicity for, 1134 
prediction by Jenner, 259, 540 
principles, 422, 1346 
proposals, Haygarth and Carl, 256 

Simpson, 275 
WHO, 366-371, 391-393 

role of WHO, 1349-1351 
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Eradication (cont.) 
yaws, 386-387, 1369 
yellow fever, 374-377, 1322-1323 
see also Certification of eradication; Malaria, 

eradication 

Erythema multiforme, in differential diagnosis of 
smallpox, 59, 62 

Ethiopia, certification by international commission, 
1133,1231-1237,1245,1247,1249 

members of international commission, 
1145-1146 

influence of military activity, 1230, 1231, 1232, 
1233, 1236 

surveillance in Ogaden desert, 1235-1237 
visits by international commission, 1244-1247 

civil disorder and war, 1017, 1021-1022, 1025, 
1026, 1028, 1029, 1034, 1038, 1040, 1061, 
1231-1232, 1233, 1236 

communications, 998, 1005-1006, 1013 
demography, 1005, 1011 
expenditure for smallpox eradication, 1010 
health facilities, 1006, 1011 
Intensified Programme, 1009-1035 

agreement of government, 1008-1009 
capture of smallpox workers, 1023, 1024, 

1030-1031, 1047 
chronology of progress, 518-537 
coordination meetings, 449, 749 
delay in commencement, 1007-1009 
equipment maintenance, 1018 
helicopters, 1021, 1022, 1023, 1027, 1028, 1029, 

1030, 1031, 1051 
nomads in Ogaden, 1027, 1028, 1029 
searches, 175,503,504,507,1012,1018-1019, 

1032, 1232-1233 
Somali guerrilla forces, 1028, 1029 
staff involved, 1010, 1016 
surveillance activities, 1011, 1012, 1018-1019, 

1025 
across borders, 1019 
in hostile areas, 1020, 1023, 1025, 1026, 

1030-1031 
international cooperation, 1019, 1020-1021 
report, 1011 

malaria eradication programme, relations with 
smallpox programme, 998, 1006, 1007, 1008, 
1010, 1015, 1021 

refugees, 1020, 1040-1041 
smallpox, case-fatality rates, 178 

age-specific, 177, 1033 
elimination, 354, 1032 
history, 19th century, 235 

early zoth century, 243, 358, 1006 
incidence, age, 1033 

1931-1966, 357 
1971-1977, 1016 

laboratory specimens tested, 1120, 1233-1234, 
1237 

Ethiopia, smallpox (cont.) 
last outbreak, 1014, 1032 
secondary attack rate, 1033 
spread to other countries, 1020, 1034, 1083, 

1084 
underreporting, 175, 1011 

vaccination, before 1971, 1014 
opposition to, 1007, 1016, 1019-1020 
1971-1977, 1016 

vaccine, production, 562, 1006 
supplied, 470, 1010 

variola, major, 243, 358, 1014, 1015 
minor, 243, 358, 998, 1006, 1007, 1016, 1033, 

1034 
variolation, 1005, 1006, 1007, 1011, 1017, 1009, 

1032, 1033 
volunteers, 1008, 1009, 1010, 1012, 1015, 1016, 

1018, 1026 

Europe, smallpox, ancient historical accounts, 213, 
214-215 

deaths, 1900-1919, 321 
effect, First World War, 321 

Franco-Prussian war, 232, 273 
Second World War, 323-324 

elimination, 322 
hospitals as source, 201, 1076, 1077, 1079, 

1080 
importations, 180, 201, 202, 324, 1070, 

1073--1081 
incidence, seasonal, 179, 180, 1076, 1078 

1000-1900, 229-232 
19z0-1958, 318, 319, 323 

spread to other countries, 232-242 
vaccination, efficacy, 271-273 

spread, 231 
variola minor, 323, 324 
variolation, 231, 253--256 
see also under names of individual countries 

Executive Board of WHO, membership, 425 
1958, resolution (EBzz.R1z) establishing Special 

Account for Smallpox Eradication, 367 
1959, resolution (EBz3.R40) suggesting quality 

control of vaccine, 369 
1966, discussion of Intensified Programme, 

414-415 
1970, resolution (EB45.Rz6) on surveillance

containment, 483 

Expanded Programme on Immunization, 1353 

Fiticheurs, 203, 219, 235, 887, 888 

Fever with rash, 1061,1177,1180-1181,1182,1189, 
1190, 1233, 1240-1241 

see also Rumour register 

Fiji, measles, 242 
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Financial aspects, global smallpox eradication 
programme, 1959-1966, budgetary provi
sion, 393, 395, 399-400 

estimated costs, 369-370, 408 
expenditure, 384, 391, 395, 398 
voluntary contributions, 397, 400-402 

Intensified Programme, 459--467, 1358-1361 
bilateral assistance, 413, 459, 463, 464, 466-467, 

1358, 1366 
expenditure, actual, 462, 463, 466, 467, 1366 

estimated, 413, 459--463 
local costs, 459, 859, 908, 1360-1361 
transfers of funds within WHO, 414, 461-462, 

760, 762 
United Nations system contributions, 459, 460, 

463, 464, 465, 466, 467, 1358, 1366 
voluntary contributions, 413, 418, 459, 463, 464, 

465-467, 1360, 1366 
WHO regular budget, 393, 409-410, 414--417, 

459, 460-463, 1350, 1366 
expenditure by WHO region, 1967-1979,463 

see also Costs; and under names of individual countries 

Finland, contributions for smallpox eradication, 464, 
466 

smallpox, cyclic variations in incidence, 178 
deaths, 19°0--1919, 321 
elimination, 319, 322 
incidence, 1920--1958, 319, 323 

vaccine donated, 464, 564 
variola minor, 323 

Flat-type smallpox, 4-5, 31-33 
rash, 31-32, 33 
toxaemia, 31 

Fomites in transmission of smallpox, 194, 202, 234, 
1058, 1077, 1343 

France, contribution to WHO budget, 1967,415 
contributions for smallpox eradication, 1053 
smallpox, deaths, 1900--1919, 321 

elimination, 318, 322 
importations, 324, 326 
incidence, 15th century, 229 

20th century, 326 
1920- 195 8,318,323 

support for OCCGE and OCEAC, 876 
vaccine, donated to WHO 564 

supplied to African countries, 286, 906-907 
variolation, 247, 255 

French Guiana, certification by international com
mission, 1150, 1154 

smallpox, elimination, 333, 595 
importations, 594, 599, 602, 1085 

vaccination, 599 

French Territory of the Afars and the Issas, see 

Djibouti 

French West Africa, smallpox, incidence before 1958, 
351-352, 355 

vaccine, dried, 351, 352 

French West Africa (cont.) 

variola, major, 352 
minor, 352 

Funeral ceremonies in transmission of smallpox, 194, 
202,900 

Gabon, certification by international commISSIon, 
1150,1169-1170 

health services structure, 852-853, 906 
smallpox, elimination, 354 

eradication programme combined with measles 
control, 906-908 

incidence, 1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1170 
pockmark surveys, 1169 
spread to other countries, 1074 

vaccination, BCG, 906 
smallpox, 881 
yellow fever, 906 

vaccine supplied, 470, 906-907 

Gambia, certification by international commission, 
1150, 1166-1168 

smallpox, elimination, 354, 396 
eradication programme combined with measles 

control, 904, 905 
incidence, 1961-1970, 852 

1966-1971, 1163 
pockmark surveys, 1165 

vaccination, 881 
vaccine supplied, 470 

Gel-precipitation test, 151-152 
for laboratory diagnosis of smallpox, 45, 64, 111, 

113, 745 

Geneva, early smallpox records, 213, 230 

Gerbils, orthopoxvirus infections, 73, 75, 145-146, 
1313,1314, 1315 

Germ theory, 229, 274, 282 

German Democratic Republic, smallpox, importa
tions, 1074 

vaccine donated, 464, 564, 1268, 1269 

Germany, revaccination, 232, 273 
smallpox, deaths, 1900--1919,321 

during 20th century, 320, 321, 323, 326 
elimination, 318, 322 
importations, 321 
incidence, 1920--1958, 318, 323 

variola minor, 323 

Germany, Federal Republic of, contribution to 
WHO budget, 1967, 415 

contributions for smallpox eradication, 464, 466, 
1010 

importations, 1070, 1072, 1073, 1074, 1075 

Ghana, certification by international comrrussIOn, 
1150,1166-1168 
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Ghana (cont.) 

contributions for smallpox eradication, 464 
smallpox, elimination, 354, 902 

eradication programme combined with measles 
control, 901-902 

chronology of progress, 518-519 
importations, 901, 902, 1084 
incidence, 1920-1966, 355 

1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1120, 1166 
pockmark surveys, 1165 

vaccination, 881, 902 
vaccine supplied, 470 

Global Commission for the Certification of Smallpox 
Eradication, 1130-1134 

chronology of certification, 1130-1134 
dissolution, 1264 
establishment, 1130 
final report, 1134, 1140 
implementation of recommendations, 1264-1286 
membership, 1131, 1146-1147, 1262 

Global smallpox eradication programme, 1959-1966, 
adoption, 366-371 

development towards Intensified Programme, 
405--418 

earlier WHO activities, 388-394 
financial aspects, budgetary provision, 393, 395, 

399--400 
estimated costs, 369-370, 408 
expenditure, 384, 391, 395, 398 
voluntary contributions, 397, 400--402 

operational strategy, 369, 384, 394-395, 399, 403, 
404 

reduction of smallpox achieved, 393---394, 395, 
396-397, 403--405, 411 

staff, 395-396 
World Health Assembly discussions, 366-371, 

391-393, 396--400, 403, 408--409, 414--416 
see also Costs; Executive Board of WHO; 

Intensified Smallpox Eradication Programme; 
Mass vaccination campaigns; Vaccination; 
Vaccine; WHO Expert Committee on Smallpox; 
World Health Assembly; and under names of 
individual countries 

Glycerol, bactericidal effect demonstrated, 213 
in liquid vaccine, 247, 267, 282-283 
in reconstitution fluid for freeze-dried vaccine, 

553---554 

Gods, goddesses and saints associated with smallpox, 
219,220,221,222,223,225,233, 715, 716, 740, 
793, 798, 856, 887 

Grease, 108, 109, 265 

Greece, contributions for smallpox eradication, 401, 
464 

smallpox, ancient historical accounts, 214-215 
elimination, 319, 322 

Greece, smallpox (cont.) 
incidence, 1921-1958,319,323,324 

Green monkeys, see Cercopithecus aethiops 

Guam, smallpox, 242 

Guatemala, smallpox, elimination, 329, 333 
incidence, 1927-1958, 329 

variolation, 256 

Guide to the Laboratory Diagnosis of Smallpox for 
Smallpox Eradication Programmes, 110, 1334 

Guinea, certification by international commISSIOn, 
1150, 1166-1168 

smallpox, case-fatality rate, 901 
elimination, 354, 899 
eradication programme combined with measles 

control, 897-899 
chronology of progress, 518-521 
WHO financial support, 898 

incidence, age-specific, 1968-1969, 901 
by province, 1967, 898 
1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1120 
pockmark surveys, 1165 

vaccination, measles, 899 
smallpox, 881, 899 

assessment, 491 
vaccine, donated to WHO, 464, 564 

production, 351, 469, 562, 564, 565 
supplied, 470 

variola minor, 352 

Guinea-Bissau, certification by international com
mission, 1150, 1166-1168 

smallpox, elimination, 354 
incidence, 1961-1970, 852, 880 
pockmark surveys, 1165 

vaccine supplied, 470 

Guyana, certification by international commission, 
1150, 1155-1156 

smallpox, elimination, 333 
laboratory specimens tested, 1121 

vaccination, 599, 600 

Haemadsorption, by orthopoxvirus-infected cells, 
89, 151 

by variola-virus-infected cells, 98-99 

Haemagglutination-inhibition test, 78-79, 150-151 
clinical smallpox, 45--46 
persistence of antibodies, after smallpox, 157, 158 

after revaccination, 158, 159 
after vaccination, 158, 159 

subclinical smallpox, 31, 40 

Haematological changes in smallpox, 46--47 
see also Immunity after orthopoxvirus infection 

Haemorrhagic-type smallpox, antibody response, 157 
antigenaemia, 128 
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Haemorrhagic-type smallpox (cont.) 

case-fatality rate, 5 
differential diagnosis, 62-63 
early, 4, 5, 32, 34, 35, 37 
haematological changes, 46 
haemorrhages, 34, 37 
late, 4, 32, 35, 37, 38 
pathology, 134, 138 
pregnant women, 37, 39, 54-55 
toxaemia, 33, 37 
vaccinated subjects, 43 
variola minor, 39 
viraemia, 44, 128 
Yugoslavia, 1092, 1094-1095 

Haiti, expenditure for smallpox eradication, 597 

Handbook for Smallpox Eradication Programmes in 
Endemic Areas, 424, 425, 437, 473, 474, 484, 491, 
493,498, 517, 580, 861, 956, 1358 

Harvard School of Business Administration, 757 

Hawaii, smallpox, 242 
importations, 362-363 

Heat stability, freeze-dried vaccine, 286-288, 289, 
540, 1267, 1269 

rapid test, 557-558 
standard assay, 290-291, 546-547 

lanolinated vaccine, 590 
liquid vaccine, 283 
silicone ointment vaccine, 590 
vaccinia virus, 115, 116, 180 
variola virus, 115-116, 180 

Helicopters, 466, 1021, 1022, 1023, 1027, 1028, 1029, 
1030, 1031, 1051, 1046, 1247 

Herpesvirus, electron microscopy, 110, 111 
infections, recurrent infectivity, 117, 143, 190 
see also Chickenpox 

Honduras, expenditure for smallpox eradication, 398, 
597 

smallpox, elimination, 329, 333 
incidence, 1926-1958, 329 

vaccine supplied, 470 

Hookworm, attempted eradication, 373---374, 376 

Horn of Africa, certification, 1228-1248, 1249 
coordination meetings, 1229-1230, 1231 
importance in global campaign, 1230 
joint meeting of international commissions, 

1247-1248 
laboratory specimens tested, 1248 
variola minor, influence on strategy, 1228-1229 

see also Djibouti; Ethiopia; Kenya; Somalia 

Horsepox, 108, 109, 265 

Hospitals, airborne infection, 186, 192-193 
isolation of smallpox cases, 501-502, 832 
role in spread of smallpox, 192,201-202,607,676, 

703, 830, 987-988, 1076, 1077, 1078, 
1079-1081, 1092 

see also Smallpox hospitals 

Hottentots, 212, 234-235 

House guards, see Watchguards 

Humidity, effects on orthopoxvirus viability, 
115-116,180,181,192 

see also Seasonal incidence 

Hungary, smallpox, deaths, 1900-1914, 321 
elimination, 319, 322 
incidence, 1921-1958, 319, 323 

vaccine donated, 464, 564 

Iceland, certificate of freedom from smallpox, 1130 
smallpox, epidemics, 213, 229, 231, 348 

elimination, 322 

Immune complexes in smallpox, 152, 155 

Immunity after orthopoxvirus infection, 146-161 
active, 154-155 

after smallpox, 147, 157-158 
after vaccination, 147-148, 158-160 

cell-mediated, 156-157, 159-161 
cells involved, 147, 148 
duration, 42, 44, 52-53, 148, 271-272, 311, 

312-313 
humoral, 148-155 
passive, 152-154 
protective, 154 
see also Orthopoxviruses; Protection; Vaccination 

Immunization, definition, 292 

Immunodeficiency, vaccination reactions, 141, 160, 
161 

Immunofluorescence test, 95, 111, 149-150 
false-positives in Bangladesh, 842-843 

Immunological memory, 160-161 

Immunoprophylaxis, for vaccination of selected 
subjects, 308 

of smallpox, 65-66 

Immunotherapy for vaccination complications, 
308-309 

Importations of smallpox, 1967-1977, 516, 517-
537 

into industrialized countries, case studies, 
1079-1081 

countries affected, 1070, 1074, 1081, 1082 
delays in notification, 1076 
index cases, nature, 1075-1076 
official responses, 1071-1073 
seasonal effects, 1076, 1078 
sources, 1072, 1073, 1074 
means of travel, 1074 
public concern, 1072, 1073, 1077-1078 

into non-endemic developing countries, 1082-
1091 

see also under names of individual countries 

Inca empire, 237, 238 
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Incidence of smallpox, assessment, by pockmark 
survey, 173-174 

effect of improved surveillance, 174, 175 
cyclic fluctuations, 178-179, 218 
effect of vaccination, 175, 179, 189-190, 272, 273, 

612 
reliability of statistical data, 173, 320, 475--477 
reported cases, comparison of 1967 and 1987 

estimates for 1959-1966, 477 
1967-1977, by year, 517-538 

seasonal, 179-182 
underreporting, 173-175,320,496, 517, 688 
see also Concealment of smallpox; Endemic 

countries; Reporting of smallpox cases; Sup
pression of reports, smallpox; and under names of 

individual countries 

Incubation period, monkeypox, 1306 
smallpox, 6, 41, 188, 422 

effect of vaccination during, 64-65 
infectivity during, 189 

India, bifurcated needle, 730-731, 769, 790 
buffalopox, 1312 
certification by international commission, 1150, 

1179-1185,1187-1188 
members of international commiSSIOn, 1142, 

1187 
national commission, 1185-1186 
planning workshop, 1180-1181 

chickenpox, 745, 746 
cholera, 713, 743, 752 
expenditure for smallpox eradication, WHO, 

1959-1966,398 
health services, 715, 750-751, 755, 773, 803, 

804 
Intensified Programme, chronology of progress, 

517-537 
containment, 775-777, 780, 782, 783, 786 
coordination meetings, 449, 656, 749-751, 752 
criticism at World Health Assembly, 753 
expenditure, 1965-1977, 737 

1974, 760, 762 
joint India-WHO assessment, 725-728 
"Operation-Smallpox Zero", 783-788 
operational regions, 717 
operations, Bihar State, 1974,765-768,774-775 

southern India, 1967-1970, 732-734 
1971-1973, 744-747 

Uttar Pradesh, 1971-1973, 742-744 
western India, 1967-1970, 734-737 

1971-1973, 739-742, 747 
pending outbreaks, 777, 778 
progress, 1968-1970, 728-737 

1971-1973, 737-762 
1974, 762-783 
1975, 783-788, 1348 

reporting system, 735, 742-743, 751 
reward for reporting cases, 745, 779-780, 781, 

784, 786, 788, 790, 1181, 1184 

India, Intensified Programme (cont.) 

rumour register (fever with rash), 786, 1182, 
1184 

searches, 174, 503, 504, 505, 508, 754-755, 
758-761, 765, 767, 770, 780, 784, 787, 790, 
1180-1184 

smallpox recognition card, 758, 765, 784 
staff, 756-757, 764, 789 

training, 757 
support, Center for Disease Control, 769 

OXFAM, 464, 737, 775 
Swedish International Development Author

ity, 737, 768-769, 774 
Tata Industries, 464, 734, 737, 771, 774-775 

surveillance-containment, assessment, 1973-
1975,781 

attitudes towards, 744, 764 
emphasis on, 749-751 
intensification, 1974, 775-781 
Madras, 732-734 
manpower and costs of containment, 786 
southern states, 744-747 
western India, 735-737, 739-742 

vehicles, 757, 758, 769, 773, 786 
national smallpox eradication programme, 

1962-1966, 718, 719-725 
assessment, 725-728 
pilot projects, 718, 719 
strategy, 719 

population, density, 713-714, 717 
movement, 715 

refugees, 750, 766, 782, 819 
Salt Lake refugee camp, 747, 820, 1116 

SItala mata, 217, 220, 715, 716, 740 
smallpox, ancient historical accounts, 211, 214 

among beggars, 777, 778, 799 
case-fatality rates, 176-178, 724, 791 

age-specific, 176, 791 
cost to the country, 1967, 1364 
elimination, 338, 788 
history, 1000--1900,217-219 
importations, 754, 782, 786, 787 
incidence, age, 176, 727, 791 

cyclic fluctuations, 178, 218, 346, 736 
seasonal, 179-180,181,182,217,218,733 
1887-1937,717 
1920--1966, 346, 347 
1962-1975, 721, 724 

Jamshedpur outbreak, spread from, 203, 
770-772 

laboratory specimens tested, 1121, 1184-1185 
last case, 788 
reporting system before 1967, 720, 722-723 
Salt Lake refugee camp, 747, 752, 820, 1116 
secondary attack rates, 200 
spread to other countries, Bangladesh, 747, 750, 

1085 

Bhutan, 802, 1085, 1086 
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India, smallpox, spread (cont.) 
Europe, 1072, 1073-1074 
Nepal, 754, 763, 792, 797-798 
United Arab Emirates, 1086 

underreporting, 174, 759-760 
vaccination, early history, 224, 346 

introduction, 213, 218, 715 
mass, 719-725, 764, 767 
neonatal, 720, 728 
opposition to, 715, 722, 782, 783 
rotary lancet, 723, 731 
scar survey, 728, 731-732 
1878-1937. 717 
1962-1976, 724 

by age group, 791 
vaccine, donated to WHO, 464, 564, 1268, 1269 

liquid, 724, 730 
production, 563, 564, 724, 729-730 
storage, 730, 1268 
supplied, 471, 719, 724, 729 
testing, 730 

variola virus, laboratory stocks, 1185, 1339 
variolation, 218, 245, 247, 253, 346, 1185 

Indian Council for Medical Research, 732 

Indochina, smallpox, elimination, 336-337 
history during 20th century, 345-346 
incidence, 192j-1966, 336-337 

see also Democratic Kampuchea; Lao People's 
Democratic Republic; Viet Nam 

Indonesia, certification by international commission, 
1111-1112, 1150,1156-1161 

local declarations, 1159 
members of international commission, 1112, 

1140-1141, 1160 
chickenpox surveillance, 1159 
demography, 631-632 
expenditure for smallpox eradication, 631, 638 
Intensified Programme, 635-657 

Bali, 636, 637, 639 
bifurcated needle, 636, 641, 646 
chronology of progress, 517-529 
initiation, 628-631, 635-638 
Java, 636-651 
jet injector, 637, 638, 641 
outer islands, 651-653 
reward for reporting cases, 654, 655, 1158 
searches, 646, 653, 1157-1158 
smallpox recognition card, 651 
surveillance-containment, 642, 643, 644, 645, 

646, 649-651 
training seminars, 630, 631, 635-636, 656-657 
vaccinial immunity, sample cluster surveys, 

629-630, 634 
smallpox, case-fatality rate, 177, 178, 655, 656, 

657 
effect of population density, 206, 648, 653 
elimination, 1936, 336-337, 338, 344, 632 

1972, 338, 654-655, 657 

Indonesia, smallpox (cont.) 
history before 1900, 228 
importations, 632 
incidence, age, 634, 647, 655, 656 

by province, 1963-1972, 635 
Jakarta, 1963-1967, 629 
seasonal, 180, 181, 647 
1920-1966, 336-337, 633-644 
1967-1973,647, 1157 

laboratory specimens tested, 655, 656, 1121, 
1158, 1159 

last case, 657 
pockmark surveys, 630, 636, 1160 
re-establishment of endemicity, 344, 632 

extent of spread, 633 
social behaviour enhancing transmission, 196, 

206, 647, 655 
suppression of reports, 654 
underreporting, 635, 636, 655 

vaccination, "backlog", 643, 644 
introduction, 213, 228 
mass, 206, 643, 648 
scar survey, 630, 634, 1160 
1963-1967, 634 
1968-1973, 641 

vaccine, air-dried (room-dried), 286, 344, 540, 633, 
640 

liquid, 633 
production, 469, 563, 633, 637, 639, 640 
supplied, 471, 639 

Infectious ectromelia, see Mousepox 

Infectivity of smallpox, see Epidemiology of small-
pox; Variola virus, infection with 

Inner Mongolia, see China 

Inoculation, definition, 217 

Inoculation hospitals, 255, 276 

Inoculation smallpox, 40--42, 123, 165, 187 
clinical features, 40--41, 249-251 
incubation period, 41, 188 
pathogenesis, 125 
see also Variolation 

Institute of Biological Research, Porto Alegre, 603, 
623 

Institute of Epidemiology and Microbiology, 
Prague, 406 

Institute of Immunology and Virology, Belgrade, 
1092 

Instituto de Investiga~ao, Maputo, 976 

Insufflation, 40, 246, 247, 252-253, 268 

Intensified Smallpox Eradication 
1967-1980, antecedent events, 
1345-1346, 1349 

chronology of progress, 517-538 

Programme, 
388-418, 850, 

coordination meetings between countries, 436, 
448-449 
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Intensified Smallpox Eradication Programme (cont.) 

financial aspects, 459--467, 1358~1361 
bilateral assistance, 413, 459, 463, 464, 466-467, 

1358, 1366 
expenditure, actual, 462, 463, 466, 467, 1366 

estimated, 413, 459--463 
local costs, 459, 859, 908, 1360-1361 
transfers of funds within WHO, 414, 461--462, 

760, 762 
United Nations system contributions, 459, 460, 

463, 464, 465, 466, 467, 1358, 1366 
voluntary contributions, 413, 418, 459, 463, 464, 

465--467, 1360, 1366 
WHO regular budget, 393, 409--410, 414--417, 

459, 460--463, 1350, 1366 
expenditure by WHO region, 1967~1979, 463 

government agreement and commitment, 
444-449, 1359 

management, 429--438, 443--444, 484--485, 
1355~1362 

publicity, 449~459 
reporting, cases, 447--448, 449, 474--478, 494--498 

outbreaks, 503, 513-514 
research, 478--482, 1362 
staff, 417--418, 422--423, 431--434, 437--438, 

443~444, 1350-1351, 1355~1358 
strategy, 410--414, 424--425, 482~515, 1361~1362 
supplies and logistics, 432, 438, 461, 463, 466, 

467--473,483,485--486, 1360-1361 
surveillance-containment, 410--411, 424--425, 

473--478, 493-515 
see also Certification of eradication; Costs; Global 

smallpox eradication programme, 195 9~1 966; 
Mass vaccination campaigns; Special Account 
for Smallpox Eradication; Surveillance-contain
ment strategy; Vaccination; Vaccine; Voluntary 
Fund for Health Promotion; World Health 
Assembly, 1966; and under names oj individual 
countries 

Interferon, 165 

International Association of Biological Standardiza
tion, 581 

International certificate of vaccination against 
smallpox, 278, 312-314, 1071, 1075, 1266-1267 

International commissions for the certification of 
smallpox eradication, 1107, 1123~1126 

membership, 1126, 1140-1146 
operation, 1126-1127, 1150,1196, 1197 
selection of members, 1111, 1112, 1126 

International Committee of the Red Cross, 883, 1225, 
1236 

International Committee on Quarantine, 312, 313 

International Health Regulations, 278, 432, 592, 970, 
981, 982, 1151, 1266, 1356 

International Laboratory for Biological Standards, 
Copenhagen, 556 

International Sanitary Convention, 312, 475 

International Sanitary Regulations, 312, 313,393,403 

International Symposium on Smallpox Vaccine, 1328 

Iran, Islamic Republic of, certification by Global 
Commission, 1197, 1221~1222 

chickenpox surveillance, 1221~ 1222 
contributions for smallpox eradication, 464, 466 
smallpox, chronology of eradication, 524-529 

elimination, 1963, 349, 350, 397 
1972, 349, 1090 

importations, 1086, 1089 
incidence, 1929-1963, 348, 350 

1970~1972, 1088-1089, 1218, 1222 
laboratory specimens tested, 1121, 1222 
pockmark survey, 1221 
re-establishment of endemicity, 1087~1090 

mass vaccination, 1 089~ 1 090 
suppression of reports, 1087, 1088 

spread to other countries, 1089, 1090 
vaccine, donated to WHO, 464, 564, 693, 1268, 

1269 
production, 564 
supplied, 471, 1090 

Iraq, certification by international commission, 1197, 
1222~1223 

members of international commission, 1144 
smallpox, chronology of eradication, 526~529 

elimination, 1959,349,350, 397 
1972, 349, 1090 

importation, 1090 
mass vaccination, 1090 
suppression of reports, 1090 

incidence, 1921~1963, 350 
1971~1972, 1090, 1218 

laboratory specimens tested, 1121, 1223 
pockmark surveys, 1223 
spread to other countries, 1074, 1089, 1090, 

1091 
vaccine supplied, 471, 1090 

Ireland, smallpox, elimination, 322, 324 

Ishinho, 213, 226, 228, 247, 276 

Islamic expansion in Africa, spread of smallpox, 215, 
216, 218, 233, 234 

Islands, survival of smallpox in, 170, 348 

Isolation of smallpox patients, during Intensified 
Programme, 185, 501~502, 512~513, 832, 1058 

during 19th century, 274-276 
history, 247 
variolated subjects, 256, 274, 275 

Isolation of virus, monkeypox, cultured cells, 1288 
primates, 1288, 1289 
humans, 1293, 1294 
squirrel, 1309, 1310 

variola, animal sources, 96 
case contacts, 128~ 129 
media, 83, 113~114 
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Isolation of virus, variola (cont.) 
oropharyngeal secretions, 29-30, 128, 183-184 
skin lesions, 184-185 
smallpox patients, 45 
tear fluid, 30, 45 
urine, 184, 186 
variola sine eruptione, 29-30 

"whitepox", animal sources, 1328, 1329 
cultured cells, 1327-1328 
monkeypox virus stocks, 1330-1332 

Israel, smallpox, elimination, 349 

Italy, smallpox, deaths, 1900-1919,321 
during First World War, 321 
elimination, 318, 322 
importation, 324 
incidence, 1920-1958,318,323 
laboratory specimens tested, 1121 

Ivory Coast, see Cote d'Ivoire 

Japan, contributions for smallpox eradication, 464, 
466, 1010 

smallpox, after Second World War, 344 
case-fatality rates, 343 
elimination, 336-337, 338 
hero associated with, 219, 221 
history, 585-1900,213,216,226-227 
importations, 1070, 1081-1082 
incidence, 1920-1966,336-337 

and deaths, 1892-1915,343 
mortality in villages, 227 

vaccination, 213, 227, 343 
vaccine production, 343 
variolation, 213, 226, 253 

Japan Shipbuilding Industry Foundation, contribu
tions to WHO for smallpox eradication, 464, 
465, 466,468 

Jenner, Edward, concept of arm-to-arm vaccination, 
260-261, 265 

critics, 264 
discovery of vaccination, 213, 247, 258 
portrait, 251 

on postage stamps, 454, 455, 456, 457 
prediction of eradication, 259 
The Origin of the Vaccine Inoculation, 258-261 
translations of Inquiry, 247, 262 
variolation of, 255 
views on revaccination, 148, 271 

Jenner Museum, 261 

Jet injector, advantages, 577 
BCG vaccination, 490, 918 
development for smallpox vaccination, 406, 576 
disadvantages, 579 
field test in Amapa, 577, 601-603 
history, 574, 576 
maintenance, 579, 641, 906 

Jet injector (cont.) 
mode of use, 575 
scars after use, 578 
use, Brazil, 573-574, 603 

Indonesia, 637, 638, 641 
Intensified Programme, 472 
western Africa, 577, 578, 856, 861, 864, 871, 872, 

873, 880, 894 
Zaire, 578, 917-918 

vaccine, 576, 578-579, 861-862 

Jordan, smallpox, elimination, 349 
vaccine donated, 400, 401, 464, 542,564 

Kaffir-pox, see Amaas 

Kenya, certification, by international commiSSion, 
1133,1241-1243,1247 

members of international commission, 1146 
contributions for smallpox eradication, 401 
expenditure for smallpox eradication, 950 
Intensified Programme, 954-956 

agreement with government, 949-950 
chronology of progress, 518-523 
resources employed, 955, 968 
reward for reporting cases, 966 
surveillance, 965 

smallpox, case-fatality rates, 948, 949 
effect of famine, 358 
elimination, 354, 963, 964 
history before 1900, 233, 234, 235 
importations, 965-967, 1084 
incidence, 1920-1966, 357 

1965-1977, 947 
laboratory specimens tested, 1120, 1243 

tanapox, 1318 
vaccination, BCG, 946, 955 

smallpox, 948, 954-956 
scar survey, 1243 

vaccine, donated, 464, 564, 951 
production, freeze-dried, 358-359, 469, 562, 

563-564, 951 
liquid, 563, 947, 951 

variola, major, 358, 359, 946 
minor, 359, 946 

Kiwanis International, 465 

Ko Hung, description of smallpox, 213, 216 

Korea, smallpox, elimination, 336-337, 338 
history before 1900, 213, 225-226 
incidence, 1920-1966, 336-337, 344 

Kuwait, certification by Global Commission, 1197, 
1220-1221 

contributions for smallpox eradication, 401, 464 
smallpox, hospital outbreak, 201-202 

importation, 1086 
laboratory specimens tested, 1121 

vaccine supplied, 471 
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Laboratories, association with outbreaks, Birming-
ham, 1095, 1097~1100, 1321, 1335 

Liverpool, 1095 
London, 1095~1096, 1335 
variola minor, 1098, 1100 

maximum containment, 1335, 1336, 1337, 1342 
inspections by WHO, 1274, 1276, 1277 
safety regulations, 1096, 1334--1337, 1338 

retaining variola virus stocks, 1273-1277, 
1334--1341, 1342 

reduction in numbers, 1274--1277, 1338~1341 
role in spread of smallpox, 193, 198~199, 

1095~1100 

Laboratory contamination, 1327, 1328, 1329, 1330, 
1344 

Laboratory infection, 1334, 1335, 1340 

Laboratory specimens tested by WHO collaborating 
centres, 113-114, 435, 1118, 1120-1121, 1122, 
1281 

collection of specimens, 110,434,435, 1215 
see also under names oj individual countries 

Laboratory stocks of variola virus, 1273~1277, 

1334--1341 
after 1980, 1274--1277, 1340-1341 

China, 1260, 1340 
South Africa, 1206, 1275 
USA, 1276, 1340-1341 

held for other countries and institutions, 1276 
USSR, 1275~1276, 1340-1341 

changing attitudes, 1334~ 1335 
destruction, 1339~ 1341 
justification for retention, 1337~1338 
reduction in laboratories holding, 1274--1276, 

1338~1341 

safety regulations, 1334--1337, 1338 

Lao People's Democratic Republic, certification by 
Global Commission, 1197, 1224--1225 

smallpox, 345~346 
elimination, 338, 346 

vaccine supplied, 471 

Lasker Special Award for Public Service, 1347 

Lassa fever, 1113, 1278, 1279 

Laundry workers, smallpox, 189, 194 

League of Nations Health Organisation, 170 

League of Red Cross and Red Crescent Societies, 416, 
465, 1053 

Lebanon, smallpox, elimination, 349 
laboratory specimens tested, 1121 

vaccine supplied, 471 

Leicester method for smallpox control, 247, 275, 367 

"Lenny" virus, 105 

Leprosy patients, smallpox vaccination, 308 

Lesotho, certification by international commission, 
1197, 1202~1205 

Lesotho, certification ... (cont.) 

members of international 
1144--1145, 1204 

chickenpox surveillance, 1203 
smallpox, elimination, 359 

incidence before 1967, 983 

commission, 

laboratory specimens tested, 1120, 1203 
pockmark surveys, 1203, 1204 

vaccination, BCG, 983 
smallpox, 983 

vaccine s,-!pplied, 470, 983 

Liberia, certification by international commission, 
1150, 1166-1168 
pockmark surveys, 1165 

expenditure for smallpox eradication, 398 
human monkeypox, 903, 1293, 1294, 1296 

laboratory specimens tested, 1120 
smallpox, chronology of eradication, 518-521 

control, Brother's Brother operations, 903 
elimination, 354, 903 
incidence, I934~I966, 355 

I96I~I968, 901 
I96I~I970, 852 
I966~I97I, 1163 

laboratory specimens tested, 1120, 1166 
spread to other countries, 1074 

vaccination, 881 
vaccine supplied, 470 

Libyan Arab Jamahiriya (Libya), smallpox, elimina
tion, 349, 352 
incidence, I924~I964, 351, 352 

Lions Club International, 465, 771 

Lister Institute, United Kingdom, 287, 288, 289, 550, 
1267 

London, Bills of Mortality, 213, 230 
Small-Pox and Inoculation Hospital, 213, 226, 247, 

255, 275, 276 

London School of Tropical Medicine and Hygiene, 
laboratory-associated smallpox, 1095~1096, 

1335 

Luxembourg, smallpox, 321 
contributions for smallpox eradication, 464 

Lymphadenopathy, human monkeypox, 1297, 1298, 
1299 

Madagascar, certification by Global Commission, 
1197, 1211~1212 

reported deaths from chickenpox, 1211, 1212 
visit by consultant, 1212 

smallpox, elimination, 348, 359, 361 
incidence, before First World War, 361 

I92I~I966, 360 
vaccine, donated, 401, 542 

production, 361 
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Madras, Infectious Diseases Hospital, 4, 139, 185, 
186, 192, 201, 732 

neonatal vaccination, 728 
smallpox, clinical studies, 5 

cyclic fluctuations in incidence, 178 
hospital infection, 192 
seasonal incidence, 179, 181 
secondary attack rates, 200 
surveillance and containment, 732-734 
virological studies, 183-186 

Malaria, control, 380, 385 
eradication, Americas, 379, 380--381 

differences from smallpox eradication, 410 
funding and expenditure, 382-384, 466 
global programme, 380--386, 418 
influence, on concept of smallpox certification, 

1107 
on smallpox eradication efforts, 386, 427,444, 

1358, 1366 
relations with smallpox programme, 998, 1006, 

1007, 1008, 1010, 1015, 1021, 1172-1173 
research, 385-386 

see also Anopheles gambiae 

Malaria Eradication Special Account, WHO, 381, 
382,383 

Malawi, certification by international commission, 
1197, 1200--1202 

chickenpox surveillance, 1200 
members of international commission, 1143, 

1202 
expenditure for smallpox eradication, 977 
Intensified Programme, 976-980 
refugees, 978 
smallpox, case-fatality rate, 975 

chronology of eradication, 518--527 
continued transmission, 978-979, 1200--1201 
elimination, 359, 980 
incidence, age, 980 

1923-1966, 359, 360, 975 
1967-1974,978, 1198 

laboratory specimens tested, 1120, 1200, 1201 
pockmark survey, 1200, 1201 

vaccination, BCG, 976 
smallpox, 976, 977, 978 

vaccine supplied, 470, 976 
variolation, 978 

kit, 980 
volunteers, Peace Corps, 976 

Malaysia, smallpox, elimination, 336-337, 338, 397 
incidence, 1920--1966, 336-337, 345 
laboratory specimens tested, 1121 
spread to other countries, 1074 

Maldives, vaccine supplied, 471 

Malta, smallpox, 321 

Mali, certification by international commission, 1150, 
1166-1168 

expenditure for smallpox eradication, 398 

Mali (cont.) 

population density, 894 
smallpox, elimination, 354, 895 

eradication programme combined with measles 
control, 893-895 

chronology of progress, 518--523 
importations, 1084 

incidence, 1961-1970, 852 
1962-1969, 893 
1966- 1971,1163 

laboratory specimens tested, 1120 
pockmark surveys, 1165 
spread, in schools, 202 

to other countries, 895 
vaccination, measles, 892, 893 

smallpox, opposition to, 894 
1962-1969, 893, 894, 895 
1967-1972, 881 

yellow fever, 893 
vaccine supplied, 470 
variolation, 895 

Malnutrition, effect on measles, 196, 854 
effect on smallpox, 164, 196 

Maoris, susceptibility to variola minor, 195, 362 

Mass media, for publicizing smallpox eradication, 
449--452 

Mass vaccination campaigns, 394--395, 404, 424, 
484--493, 596, 598, 687 

acceptance, 483, 489 
administration, 484 
after importations, Europe, 1071-1072, 1093 

south-western Asia, 1089, 1090, 1091 
assembly point vaccination, 487--488, 617, 853, 

890, 894, 949 
assessment, 424, 491--493 
effectiveness, 484 
failure, 197, 206, 643, 648, 720, 725 
house-to-house vaccination, 488--490 
legislation, 493 
maintenance programmes, 490--491 
multiple antigens, 311-312, 489--490 
objectives, 484 
staff, 485 
success, 490, 905, 967 
tally sheet, 488, 489, 961 
training, 485, 905 
vaccinators, 485 
work schedules, 487 
see also under names of individual countries 

Mastomys natalensis, "whitepox" virus, 1328, 1329 

Masiirikii, 211, 212, 213 

Mauritania, certification by international com
mission, 1150,1166-1168 

pockmark surveys, 1165 
smallpox, elimination, 354, 396, 906 

eradication programme combined with measles 
control, 905-906 
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Mauritania, smallpox (cont.) 

incidence, 1961-1967, 904 
1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1120, 1166 
vaccination, BCG, 906 

measles, 905, 906 
smallpox, 881,904, 906 

vaccine supplied, 470, 904 

Mauritius, vaccine supplied, 470 

Mazezuru, opposition to vaccination, 196, 993, 994 

Measles, control programme in western and central 
Africa, 850, 853-855, 875 

cyclic fluctuations in incidence, 179 
differentiation from smallpox, 59, 61, 213, 214, 

217,229 
early infectivity, 200 
effect of malnutrition, 196, 854 
effect of population density on spread, 196-197 
eradication, 1367-1368 
Fiji, 242 
seasonal incidence, 179 
secondary attack rate, 200 
severity in African children, 853 
vaccination, combined with smallpox vaccination, 

311,407-408, 856-858 
trials, 407, 853-854 

vaccine, strains, 853, 862 
see also under names of individual countries 

Mecca, pilgrimage, 353, 354, 931, 999, 1003, 1053, 
1243 
surveillance, 1229, 1243, 1244-1245 

"plague", 213, 214 
smallpox, 202, 348 

Medals commemorating smallpox eradication, 452, 
458 

Meningococcal septicaemia, in differential diagnosis 
of smallpox, 60, 63 

Meschede Hospital, airborne smallpox, 192-193, 
1072, 1073, 1078 

Methodology of Freeze-dried Smallpox Vaccine Produc
tion, 551-554, 563 

see also Vaccine producers 

Metisazone treatment, smallpox, 66-67 
vaccinial complications, 302, 309 

Mexico, contributions for smallpox eradication, 400, 
401, 542 

expenditure for smallpox eradication, 597 
smallpox, elimination, 328, 333 

history before 1900,212, 221, 236-237 
incidence, 1922-1952, 328, 333 

variola minor, 333 
variolation, 237, 256 
yellow fever eradication, 376 

Michigan State Health Department Laboratory, 286, 
287, 391 

Microbiological Research Establishment, Porton 
Down, see Centre for Applied Microbiology and 
Research 

Milker's nodules, 108, 260, 1300, 1317 

MK-I0-73 virus, 105 

Molluscum contagiosum, 1288,1317-1318 

Monaco, vaccine donated, 401, 464, 564 

Modified-type smallpox, 4, 5, 22, 26, 27, 28 

Mongolia, vaccine supplied, 471 

Monkeypox, human, 1277-1280, 1287, 1292-1308, 
1311, 1333 

case-fatality rate, 1302 
clinical features, 1297-1299, 1302-1303 

differentiation from smallpox, 56, 1297 
lymphadenopathy, 1297, 1298, 1299 
rash, 1297, 1298, 1299 

discovery, 923-925, 1292-1294 
enanthem, 1297 
epidemiology, 1280, 1303-1308 
geographic distribution, 1296 
incidence, age, 1302, 1303-1304 

central and western Africa, 1970--1984, 903, 
1295, 1296, 1297 

seasonal, 1304 
Zaire, 1970-1984, 1278 

laboratory diagnosis, 1297, 1302 
person-to-person spread, 1305-1306 
pockmarks, 1297, 1298 
prevalence, 1306-1308 
review of status, 1280 
sequelae, 1297 
subclinical, 1302-1303, 1307, 1308 
surveillance, health-institution-based, 1277-

1280, 1295, 1311 
transmission from wildlife, 1304-1305, 1310 

research, field, organization, 1277-1280, 1295 
western Africa, 1280, 1306-1307 
Zaire, 1295-1311 

laboratory, organization, 1293-1295 
simian, captive primates, 1288-1289, 1308, 1325 

clinical features, 1289-1290 
pathogenesis, 126-127 
serology, 1292, 1308-1310 
wild primates, 1303, 1308-1310 

Monkeypox virus, 74, 118-119, 1290-1292, 1325-
1326 

biological characteristics, 84, 87 
contaminant of cell culture, 1288 
differentiation from variola virus, 83, 113 
DNA, 94, 1290-1291, 1330-1332 
ecology, 1280, 1299, 1308-1310 
host range, 73, 1288, 1289, 1290 
isolation from squirrel, 1309, 1310 

persistence in animals, 145-146 
pocks on chorioallantoic membrane, 84, 1292 
specific antibodies, 114, 1282-1283, 1292 
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Monkeypox virus (cont.) 
"white clones", 1326, 1330-1331, 1344 
white pock mutants, 92, 1291-1292, 1326, 1330-

1332 

Monkeys, see Primates 

Morbidity from smallpox, 20th century, 170-182 

Morocco, contributions for smallpox eradication, 
401 

smallpox, elimination, 349, 352 
incidence, 1920-1964, 351, 352 

variola minor, 351 

Mortality from smallpox, in absence of vaccination 
and variolation, 227 

London, 1629-1900,230 
see also Case-fatality rate 

Mortuary attendants, smallpox, 194 

Moscow Research Institute for Viral Preparations, 
USSR, 550, 551 

isolation of monkeypox virus from man, 1294 
maximum containment laboratory, 1342 
variola virus stocks, 1275, 1276, 1340, 1341 
"white clones" from monkeypox virus stocks, 

1276, 1327, 1330-1332 
"whitepox" viruses from animals, 1276, 1327, 

1328, 1329-1330, 1333 
see also WHO collaborating centre, Moscow 

Mousepox, 74--75 
immune response, 153 
passive immunity, 152-153 
pathogenesis, 124--126 
see also Ectromelia virus 

Mozambique, certification by international com
mission, 1197, 1200-1202 

chickenpox surveillance, 1200 
members of international commission, 1143, 

1202 
civil war, 970, 975 
relations with WHO, 969-970 
smallpox, case-fatality rate, 975 

elimination, 359, 977-978 
incidence, age, 981 

1927-1966, 359, 360, 975 
1967-1974, 978, 1198 

laboratory specimens tested, 1120, 1200, 
1201 

pockmark survey, 1200, 1201 
vaccination, BCG, 976 

smallpox, 976 
vaccine, production, 359, 564, 976 

supplied, 470 
variola, major, 359, 975 

minor, 359, 975 

Multimammate rat, see Mastomys natalensis 

Mummies, Egyptian, suspected smallpox, 210-211, 
212 

Italian, suspected variola virus, 1275 

Myxoma virus, changes in virulence, 102 
genetic resistance to, 165, 195 

Namibia, certification by Global Commission, 1197, 
1207-1208 

chickenpox surveillance, 1205, 1208 
visit by consultant, 1205, 1207 

smallpox, elimination, 359 
pockmark survey, 1208 

National Health Laboratory, Paris, 1270 

National Institute for the Control of Pharmaceutical 
and Biological Products, Beijing, variola virus 
stocks, 1260, 1276, 1340 

National Institute of Communicable Diseases, New 
Delhi, 720, 730, 731, 755, 1272 

National Institute of Health, Tokyo, 479, 1270, 1276 

National Institute of Public Health, Bilthoven, 479, 
547, 548, 550, 730, 1267, 1270 

isolation of virus, monkeypox, 1288 
"whitepox", 1326-1329 

variola virus stocks, 1274, 1276 
see also WHO International Reference Centre for 

Smallpox Vaccine 

National Institute of Virology, Sandringham, South 
Africa, 987, 990, 1206, 1276 

variola virus stocks, 1206, 1275 

National smallpox eradication programmes, stra
tegies and tactics, 394--395, 482-516 

mass vaccination, 483, 484-493 
surveillance-containment, 483, 493-515 

see also under names of individual countries 

Neem tree, 680, 740 

Nepal, certification by international commission, 
1150,1186,1188 

members of international commission, 1142 
communications, 792-794 
contributions for smallpox eradication, 401 
expenditure for smallpox eradication, WHO, 

1959-1966,398 
all sources, 1962-1976, 795, 801 

Intensified Programme, 795-801 
chronology of progress, 518-535 
cross-notification with India, 798 
reward for reporting cases, 800 

population density, 792-794 
SItalii mata, 793, 798 
smallpox, elimination, 338, 792 

importations, 754, 763, 797, 798 
incidence, age, 799 

1963-1975,796 
1967-1976,1179 

laboratory specimens tested, 1121 
pilot control programme, 794 
pockmark survey, 792 
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Nepal (cont.) 
Tibetan refugees, 799 

pockmark survey, 1186, 1250 
vaccination, 800 

1962-1976, 795 
vaccine supplied, 471 
variolation, 792-793 

Netherlands, contributions for smallpox eradication, 
400, 464, 466, 1026, 1028, 1053 

smallpox, deaths, 19°0--1919, 321 
elimination, 318, 322 
importations, 324 
incidence, 1920-1958,318,323 

vaccine donated, 401, 464, 542, 564, 724, 1053, 
1268, 1269 

Netherlands East Indies, see Indonesia 

Neutralization test, 78, 150 
persistence of antibodies, smallpox, 45, 157, 158 

revaccination with smallpox vaccine, 158, 159 
vaccination with inactivated vaccine, 162-163 
vaccination with smallpox vaccine, 158, 159 

relation to protection, 154, 163 
see also "Anti-comet" test 

New York City Department of Health, 287 

New Zealand, smallpox, 241-242, 362 
quarantine, 171, 241 

vaccine, donated, 464, 564, 639 
production, 588 

variola minor, 195, 361, 362 

Nicaragua, smallpox, elimination, 329, 333 
incidence, 1937-1958, 329 

Niger, certification by international commission, 
1150,1166-1168 

pockmark surveys, 1165 
nomads, 896, 897 
smallpox, elimination, 354, 897 

eradication programme combined with measles 
control, 896-897 

chronology of progress, 518-523 
importations, 1084 
incidence, 1961-1970, 852 

1962-1969, 893 
1966-1971, 1163 

laboratory specimens tested, 1120, 1166 
spread to other countries, 1084 
vaccination, measles, 896 

smallpox, 1962-1969, 893, 896-897 
1967-1972, 881 

vaccine supplied, 470 
variolation, 897 

Nigeria, certification by international commiSSion, 
1150,1166-1168 

civil war, 863, 882, 883, 884 
contributions for smallpox eradication, 464 
coordination conference, 449, 875-878 
human monkeypox, 1293, 1294, 1296 
importance for western African programme, 858 

Nigeria (cont.) 
measles, 883 
population density, 197, 880 
smallpox, case-fatality rate, 882 

concealment of cases, 196, 206, 886 
efficiency of reporting, 174, 885 
elimination, 354, 886-887 
eradication programme combined with measles 

control, 883-887 
chronology of progress, 518-525 
"eradication-escalation", 878, 885 
maintenance of equipment and vehicles, 884 
mass vaccination, 883-885 
surveillance-containment, 495, 885, 887 

incidence, age, 884 
seasonal, 882 
1921-1966, 355 
1961-1970, 852 

laboratory specimens tested, 883, 1120, 1166 
pockmark surveys, 882, 1165 
secondary attack rate, 200 
spread to other countries, 1083, 1084 

vaccination, measles, 883 
smallpox, 881, 883, 884, 885 

vaccine, lanolinated, 882, 885 
production, 469, 562, 859-860, 882, 885 
supplied, 470 

Nomads, persistence of smallpox, 205, 481, 1057, 
1060 

role in transmission, 673, 681, 895, 897, 931, 1029, 
1038-1041,1172 

surveillance-containment, 504-505, 677-678, 680, 
1027, 1028, 1057-1058, 106(H062, 1238 

vaccination, 473, 668, 679, 896, 928, 1042-1043, 
1056-1058 

Non-endemic countries, criteria for defining, 
107(}-1071 

importations, 1073-1095 
re-establishment of endemic smallpox, 52(}-521, 

524-529, 1070, 1083, 1084, 1087 
see also Endemic countries; and under names of 

individual countries 

North Africa, smallpox, history before 1900, 213, 
215, 216, 218, 233, 234 

incidence, 1900--1958, 35(}-351 
1920--1964, 352 

see also under names of individual countries 

North America, quarantine, 238, 239, 274 
smallpox, history before 1900, 238--240 

incidence, 1920--1952, 328 
vaccination, introduction, 240, 262 
variolation, 240, 256-257 
see also Canada; Mexico; United States of America 

Northern Rhodesia, see Zambia 

Norway, contributions for smallpox eradication, 463, 
464, 466, 815, 1053 

smallpox, 327 
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Norway, smallpox (cont.) 
deaths, 1900-1919, 321 
elimination, 322 
importation, 1074, 1079-1081 

Norwegian Save the Children Foundation, 1028 

Nurses, smallpox, 196,202, 1076, 1077, 1079 

OCCGE, see Organisation de Coordination et de 
Cooperation pour la Lutte contre les Grandes 
Endemies en Afrique de l'Ouest 

OCEAC, see Organisation de Coordination pour la 
Lutte contre les Endemies en Afrique centrale 

Oceania, smallpox, during 20th century, 361-363 
history, 1789-1900, 240-242 

see also under names of individual countries 

Office of the United Nations Disaster Relief 
Coordinator (UNDRO), 463, 464, 466, 1053 

Oman, certification by Global Commission, 1197, 
1220-1221 

smallpox, elimination, 349, 397 
laboratory specimens tested, 1121, 1220 

vaccine supplied, 471 

OmolujObaluaye, 219, 223 

Operations officers, 861, 920, 929, 940, 973, 990, 
1218, 1351 

Orang-utan, smallpox, 1324 

Ordinary-type smallpox, 4, 5-25, 41 
discrete, 8-18, 23, 24, 440, 442 
confluent, 25 

Orf, 1300,1317 

Organisation de Coordination et de Cooperation 
pour la Lutte contre les Grandes Endemies en 
Afrique de l'Ouest (OCCGE), 854, 857, 858, 
876, 1163-1164 

see also Benin; Burkina Faso; Cote d'Ivoire; 
Guinea; Mali; Mauritania; Niger; Senegal 

Organisation de Coordination pour la Lutte contre 
les Endemies en Afrique centrale (OCEAC), 
857, 865, 876 

incidence of smallpox, 1961-1969, 907 
member countries, 906 
mobile teams, 906 
see also Cameroon, Central African Republic, Chad, 

Congo, Gabon 

Oropharyngeal secretions, shedding of variola virus 
in, 183-186 

Orthopoxviruses, antibodies, 148-155 
genus-specific, 73, 77-79 
subfamily-specific, 76-77 
tests, 149-152 
virus-specific, 114, 1282-1283, 1292 

antigens, 76-79, 95 
biological characteristics, 81-87 
ceiling temperature, 82-83, 87 

Orthopoxviruses (cont.) 
differences between species, 87, 94, 95, 113 
DNA,90-92 

cloning, 107 
mutation, 92 
recombination, 92 
restriction endonuclease mapping, 73, 80, 81, 

90-92,94,103,107,1282,1290-1291,1314, 
1330-1332 

structure, 79-80 
growth, cultured cells, 83, 86, 89, 92 

chorioallantoic membrane, 82, 83, 84 
haemagglutinin, 78-79 
inclusion bodies, 85, 86, 87, 89, 92, 93, 133 
lesions in rabbit skin, 81, 82, 84, 87 
morphology 71-72, 75-76, 77 
non-genetic reactivation, 80 
persistence in animals, 144-146 
pocks on chorioallantoic membrane, 82, 83, 84, 87, 

1294 
replication, 86, 88-89, 90, 91 
research, after 1980, 1282-1283 

during Intensified Programme, 482, 1292-1295 
species, 73-75 
thymidine kinase sensitivity to TTP, 87, 99 
see also "Anti-comet" test; Complement-fixation 

test; ELISA; Gel-precipitation test; Haemag
glutination-inhibition test; Immunofluorescence 
test; Neutralization test; Radioimmunoassay; 
and under individual viruses 

Osteomyelitis, vaccinial, 302 

Oswaldo Cruz Institute, Rio de Janeiro, 601, 603, 
623,624 

Ottoman Empire, smallpox, 348 
variolation, 253 

OXFAM, 443, 464, 466, 737, 775, 835, 837, 1053 

Pakistan, certification by international commission, 
1150,1175-1179 

members of international commission, 1141 
chickenpox reporting, 1176-1177 
cholera vaccination, 699 
East, 685, 687, 691, 692, 694, see also Bangladesh 
expenditure for smallpox eradication, 1959-1966, 

398 
1967-1978, 691 

Intensified Programme, 686-709 
Azad Kashmir, 707-708 
Baluchistan Province, 701-704 
chronology of progress, 518-533 
coordination and training meetings, 449, 705, 

749 
Gilgit, 707-708 
initiation, 686-688 
mass vaccination, 687-688, 690-692, 706, 709 
North-west Frontier Province, 695-698 
Punjab Province, 694-695, 698-701 
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Pakistan, Intensified Programme (cont.) 
searches, 503, 504, 700, 1175-1176 
Sind Province, 704-707 
surveillance-containment, 687-688, 689, 695, 

700-701, 702, 706, 709 
Medical Research Centre, 479, 481, 687, 688, 812 
political changes, 685, 692, 693, 694 
provincial administrations, 685, 692-693 
smallpox, case-fatality rate, 178 

age-specific, 688, 704, 707 
elimination, 338, 697, 701, 703, 706, 707, 708 
epidemiological research, 204-205, 687-690 
hospital as source, 703 
incidence, age, 688, 689, 699, 704, 707 

seasonal, 689 
I947-I966, 346, 347, 685-686 
I967-I975, 694 
I97O-I975,1175 

laboratory specimens tested, 1121, 1176 
pockmark survey, 708, 1178 
reward for reporting cases, 697, 701, 706, 1176 
secondary attack rates, 200, 205 
spread to other countries, 1074, 1086 

vaccination, 686, 687 
scar survey, 692, 1178 

vaccine, production, 346, 468, 469, 564, 686, 691, 
693 

supplied, 471, 691, 693 
variolation, 346, 685, 686, 703, 708, 709, 1177, 

1178 

Palestine, smallpox, 348 

Pan American Health Organization (PAHO), 594 
criteria for certification of Aedes aegypti eradica

tion, 1104 
resolution, Aedes aegypti eradication, 379 

malaria eradication, 380-381 
poliomyelitis eradication, 387, 1368 

smallpox eradication in Americas, 388, 389-391, 
419,593,594,596-597,601 

expenditure, I953-I966, 391, 395, 398 
vaccine development, 286, 391, 467 
WHO Regional Office for the Americas, 389-390 
see also Regional offices of WHO 

Pan American Sanitary Organization, see Pan 
American Health Organization 

Panama, smallpox, elimination, 329, 333 
incidence, I92O-I958, 327, 329 

yellow fever eradication, 375 

Papua New Guinea, molluscum contagiosum, 1318 
smallpox, 242 

Paraguay, certification by international commission, 
1150, 1154 

expenditure for smallpox eradication, 597 
smallpox, elimination, 333, 397, 595 

importations, 594, 1085 
incidence, I927-I958, 334 

I95~I971, 594 

Paraguay (cont.) 
vaccination, 598-599 

scar survey, 598-599, 1154 

Para poxvirus, 73, 108, 1317 
infections, 1300, 1316-1317 

"Parcs vaccinogenes", 281 

Pasteur Institute, Bandung, 287 

Pathogenesis of smallpox, 166-168 
immune response, 157 
portals of entry of virus, 123-124 
rash, 129-130 
spread of infection in body, 124, 127-129 
toxaemia, 130-131, 155 

Pathology of smallpox, internal organs, 139-140 
mucosal lesions, 138-139 
skin lesions, 131-138 

Paul's test, 74 

Peace Corps, see Volunteers 

Ped-o-Jet, see Jet injector 

Persistence, variola virus in humans, 144 
viruses, in animals, 143-146 

in human populations, 117-118 
see also Variola virus, persistence 

Peru, certification by international commission, 1150, 
1154-1155 

expenditure for smallpox eradication, 597 
smallpox, elimination, 333, 334, 595 

importations, 1085 

incidence, I927-I958, 334 
I959-I97I, 594, 595 

introduction, 212 
re-establishment of endemicity, 1085 

vaccination, 597, 598, 599, 600 
scar survey, 1155 

vaccine, donated, 464, 564 
production, 622-623 

variola, major, 333 
minor, 1085 

variolation, 264 
yellow fever eradication, 376 

Phenol, in vaccine, 283, 288, 553 
effects on bacterial count, 283, 553 

Philippines, smallpox, effect of population density, 
197 

elimination, 336-337, 338 
history before I900, 213, 227-228 
incidence, I9oo-I949, 344-345 

I925-I966, 336-337 
vaccine donated, 401, 464, 542,564 
variola minor, 345 

Plague, 229, 1109, 1367 

"Plagues", Antonine, 213, 215 
of Athens, 213, 214-215 
of Hittites, 210, 213, 214 
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Pockmark surveys, during Intensified Programme, 
508 

for calculation of reporting efficiency, 173-174 
pre certification, 1113, 1117-1118 
see also under names of individual countries 

Pockmarks, human monkeypox, 1297, 1298 
variola major, 49, 50, 57, 657, 1116, 1117 

pathogenesis, 135, 137, 138 
variola minor, 49, 138 

Pocks on chorioallantoic membrane, 82-83, 84, 87, 
9~ 9~ 10~ 10~ 10~ 108, 109, 11~ 111-11~ 
113, 114, 1291-1292, 1294, 1319, 1326, 1328, 
1330-1332 

Poland, smallpox, elimination, 319, 322 
importations, 1073, 1074, 1075 
incidence, 1920-1958,319, 323 

vaccine donated, 464 

Poliomyelitis, 143, 387, 1366, 1388 

Population estimates, sources used, 320 

Population size, viral persistence, 117 
effectiveness of mass vaccination, 197, 648 
origins of smallpox, 117-119 

Portugal, smallpox, deaths, 1900--1919, 321 
elimination, 318, 322 
importations, 324 
incidence, 1900--1958,318,321,323,327 

Poxviruses, arthropod transmission, 183 
causing diseases of man, 1288 
classification, 72-73 
nomenclature, 1291 
nucleic acid, 72 
virulence, 102 
see also Orthopoxviruses 

Pre-eruptive stage of smallpox, 5-6, 38-39 

Pregnancy, contraindication to vaccination, 308 
susceptibility to smallpox, 54--55, 196 

Primates, non-human, monkeypox, 480, 1288-1290, 
1303, 1308-1310, 1325 

smallpox, 127,479, 1323-1325 
"whitepox" viruses, 1328, 1329-1330 

Prodromal rash, smallpox, 6, 7 

Prophylaxis, see Chemoprophylaxis; Immunoprophy
laxis 

Protection against orthopoxvirus infections, 146-148 
heterologous, 147-148 
homologous, after smallpox, 147 

after vaccination, 146-147 
see also Vaccination, efficacy 

Pseudocowpox, 1288, 1300, 1316 

Publicity and public information, Intensified Pro
gramme, 449-459, 652, 1105, 1106, 1134, 1249, 
1347 

postage stamps, 452, 454-457, 565, 1347 

Publicity and public information (cont.) 
promoting vaccination, 439, 566, 601, 790, 959, 

1050 
reward for reporting smallpox cases, 439, 505, 507, 

784,790, 1050,1122-1123, 1124, 1125, 1184 

Punta del Este Charter, 601 

Quality control of vaccine, see Vaccine, quality 
control 

Quarantine against smallpox, 238, 247, 273-274, 361 
Australia and New Zealand, 171, 241 
North America, 238-239, 257, 274 
see also International certificate of vaccination 

against smallpox; International Committee on 
Quarantine 

Qatar, certification by Global Commission, 
1220-1221 

laboratory specimens tested, 1121, 1220 
smallpox, elimination, 397 

Rabbitpox, passive immunity, 154, 163 
pathogenesis, 126 
pockless, 126 
virus, 105, 107 

Raccoonpox virus, 75, 87, 94, 1282 

Radioimmunoassay, 150 

Rash, human monkeypox, 1297, 1298, 1299 
simian monkeypox, 1289, 1290 
variola major, 8-18, 19-22, 23-26, 31-34, 33-35 

histopathology, 21, 131-138 
inclusion bodies, 85, 133, 134 

variola minor, 36, 38-39, 1014 

"Red" treatment of smallpox, 213, 226, 228 

References centres, see WHO collaborating centre, 
Atlanta, Moscow; WHO International Re
ference Centre for Smallpox Vaccine; WHO 
Regional Reference Centre for Smallpox 
Vaccine in the Region of the Americas 

Refugees and displaced persons, global numbers, 
1972 and 1982, 1132 

spread of smallpox, 203, 486 
Djibouti, 486, 1243 
Ethiopia, 1020 
India-Bangladesh, 747, 750, 766, 782, 799, 

818-822, 1116 
Malawi, 978 
Nigeria, 883 
Somalia, 1040-1041, 1061, 1233 
Sudan, 930, 931 

Regional offices of WHO, 414, 417, 434-436, 1356 
Africa, 418, 435, 445-446, 461, 857, 874, 875, 915, 

917, 948, 952, 989, 990, 1163, 1169, 1198, 
1199, 1200, 1202, 1210, 1229, 1248, 1277, 
1295 
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Regional offices of WHO (cont.) 

Americas, 389-390, 418, 435, 444, 461, 547, 594, 
628 

Eastern Mediterranean, 418, 435, 444, 446, 461, 
568,628,814,933,948,990,1001,1008,1047, 
1050, 1248 

Europe, 1092 
South-East Asia, 418, 435, 444-445, 461, 472, 628, 

629, 663, 714, 726, 734-735, 737, 738, 751, 
762, 764, 777, 1206, 1268 

Western Pacific, 468, 1225, 1251 
see also Pan American Health Organization; World 

Health Organization 

Reporting of smallpox cases, international, 170, 
475-478 

national, 171-175,474-475,493 
nil reports, 495 
precertification assessment, 1115 

by pockmark survey, 173-174 
problems with variola minor, 496 
surveillance reports, 447-448, 477-478, 607, 

614, 625, 900 
weekly reports, 649-650, 742-743, 751, 830, 

1139-1140 
see also Concealment of smallpox; Incidence of 

smallpox; Suppression of reports, smallpox; and 

under names of individual countries 

Republic of Korea, see Korea 

Research, Intensified Programme, 478-482, 1292-
1295, 1351, 1362 

attitude of administrators, 414, 478, 1350 
epidemiological, 197, 203-206, 480-481, 494, 

688-689 
need for, 414, 1351 

post-eradication, 1282-1283 

Research Institute of Immunology, Prague, 550 

Resistance to smallpox, genetic, 165-166, 195 
immunological, 146-148, 271-273 
non-specific, 163-165 

Retrovaccination, 264, 265, 282 

Revaccination, 213, 231, 232, 271, 272, 273 
antibodies after, 158, 159 
complications, 304, 305 
reactions, 295-296, 297 

Reward, for reporting chickenpox, 1176 
for reporting monkey pox, 1279 
for reporting smallpox, 504, 505, 506, 508-509, 

1122-1123 
effect on concealment of cases, 196, 1123 
first use, 654 
offered by WHO, 538, 1122, 1123, 1124, 1125, 

1271 
precertification, 1216, 1237, 1238, 1240, 1241 
publicity, 439, 505, 508, 784, 790, 1050, 

1122-1123, 1124, 1125, 1184 
see also under names of individual countries 

Rockefeller Foundation, 373, 374-376, 377, 378, 1322 

Romania, smallpox, deaths, 1900-1914,319,321 
elimination, 322 
incidence, 1920--1958, 319 

Rotarians, 465, 771 

Rotary lancet, 292-293, 294, 722, 723, 771 
scars from, 790--791 
vaccination take rates, compared with bifurcated 

needle, 571, 572, 731 

Royal Society, Jenner's Inquiry, 264 
reports on variolation, 247, 253, 254, 255 

Ruanda-Urundi, smallpox incidence, 1925-1966, 
354-355, 356 

see also Burundi; Rwanda 

Rumour register, 509, 1118, 1119, 1152-1153, 
1180--1181, 1182 

international, 1116, 1271-1273 
introduction, 786 
see also under names of individual countries 

Russia, smallpox, 321, 323, 326 
deaths, 1900--1919,321 
history before 1900, 213, 229, 230, 231 

variolation, 247, 256 
see also Union of Soviet Socialist Republics 

Rwanda, certification by international commission, 
1150,1168-1170 

expenditure for smallpox eradication, 950 

Intensified Programme, 959-961 
agreement of government, 949-950 
chronology of eradication, 518-525 
resources employed, 955, 961, 968 

smallpox, elimination, 354, 964 
importations, 952, 964 
incidence, age, 964 

1965-1972, 1168 
1965-1977, 947 

laboratory specimens tested, 1120, 1170 

pockmark surveys, 1169 
spread to other countries, 1084 
surveillance, 960, 963 

vaccination, BCG, 946, 960 
smallpox, 948, 949, 959-961 

vaccine, liquid, 947, 959 
production, 562, 952 
supplied, 470, 951 

St Mary's Hospital Medical School, London, 479, 
1096 

variola virus stocks, 1276 

Salt Lake refugee camp (Calcutta), 747, 820, 1116 
spread of smallpox by refugees, 750, 752, 820 

Sample survey, for assessment of vaccinial immunity, 
492, 629-630, 634, 731-732, 873-874 

Sao Tome and Principe, vaccine supplied, 470 
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Saudi Arabia, certification by Global Commission, 
1220-1221 

contributions to WHO for smallpox eradication, 
464 

expenditure for smallpox eradication, 398 
smallpox, elimination, 349, 350, 397 

importations, 1086 
incidence, 1927-1963,350 
laboratory specimens tested, 1121 

vaccine supplied, 471 

Scabs of smallpox, 135 
shedding virus, 184-185 

Scar, vaccination, 294, 578 
variolation, 1174 

Scar surveys, see Sample survey; Vaccination, scar; 
and under names of individual countries 

Schools, spread of smallpox, 202 

Scout movement, 465 

Searches for suspected cases, Intensified Programme, 
498, 503-509 

pre certification, 1115-1117 
see also under names of individual countries 

Seasonal incidence, chickenpox, 179, 1206 
human monkeypox, 1304 
smallpox, 179-182 

description by al-Razi, 214 
importations into Europe, 1076, 1078 
relation to eradication, 182 

see also under names of individual countries 

Second attacks of smallpox, 149 

Secondary attack rates, human monkeypox, 1305 
smallpox, chickenpox, measles, 199-200 
see also under names of individual countries 

Seminars, smallpox, 448-449,629,631,630,635-636, 
652, 656-657, 705, 725, 748-751, 816, 875, 876, 
1019 

monkeypox and viral haemorrhagic fevers, 1279 
orthopoxvirus research, 1282 
precertification, 1180-1181 
vaccine production, 549-551 

Senegal, certification by international commission, 
1162-1168 

smallpox, elimination, 354, 396 
eradication programme combined with measles 

control, 904 
incidence, 1961-1967, 904 

1961-1970, 852 
1966-1971, 1163 

laboratory specimens tested, 1120 
pockmark survey, 1165 

vaccination, 881, 904 
vaccine supplied, 904 

Sequelae of smallpox, blindness, 50, 57, 196, 219, 225, 
226 

limb deformities, 48, 50 

Sequelae of smallpox (cont.) 
pockmarks, 49-50, 57, 657, 1117 
see also Pockmark surveys 

Serological responses in smallpox, 45-46, 157, 158 

Shedding of variola virus, oropharyngeal secretions, 
183-184, 185-186 

scabs, 184-185 
urine, 186 

Siam, see Thailand 

Sierra Leone, certification by international com
mission, 1162-1168 

human monkeypox, 1293, 1294, 1296 
prevalence survey, 1306-1307 

smallpox, associated with funeral ceremonies, 900 
bulletin, 900 
case-fatality rate, 901 
elimination, 354, 900 
eradication programme combined with measles 

control, 899-901 
chronology of progress, 518-523 

incidence, age, 901 
192 0--1966,355 
1961 - 1970,852 
1966-1971, 1163 

laboratory specimens tested, 1120, 1166 
pockmark survey, 1165 

vaccination, 881, 899-900 
vaccines, 898 

supplied, 470 

Sikkim, smallpox, 801-802 
vaccination, 801 

Singapore, smallpox before 1900, 228 

SItalii mata, 217, 219, 220, 715, 716,740, 793, 798 

Slaves, smallpox, 233, 234, 235, 236, 238, 240 
variolation, 256 

Smallpox Eradication unit, WHO, 429, 431-434, 
445-446, 540, 543,544, 590, 610, 782, 915, 937, 
957, 990, 1044, 1045, 1050, 1073, 1090, 1097, 
1098,1107,1110,1111,1112,1113,1127,1140, 
1157,1163,1169,1196,1198,1199,1202,1210, 
1220, 1222, 1225, 1250, 1251, 1265, 1271, 1294, 
1322, 1325, 1335, 1339, 1341, 1356, 1360 

communication with field staff, 438 
professional staff, 431, 1284-1285 

Small-Pox and Inoculation Hospital, London, 213, 
226, 247, 255, 275, 276 

Smallpox hospitals, 226, 247, 275-276, 832, 1072, 
1078 

variola virus in air, 186, 192-193 

Smallpox recognition card, 442, 499, 500, 501, 504, 
510, 511 

introduction, 651 
see also under names of individual countries 

"Smallpox-handIer's lung", 30, 185 
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Social factors affecting smallpox, 181-182, 196, 206 
647,655 ' 

Somalia, certification by international commission 
1133,1237-1241,1247,1061-1062 ' 

members of international commission 1146, 
lU7 ' 

demography, 1038-1040, 1054 
expenditure for smallpox eradication, 1042 
guerrilla activities in Ethiopia, 1038, 1040, 1054, 

1061, 1232, 1233 
health services, 1041 
Intensified Programme, 1042-1067 

chronology of progress, 536--537 
containment, 1044-1045, 1047-1050, 1057, 

1058, 1059 
coordination meetings, 1051, 1062 
emergency programme, 1038, 1053-1058, 1065, 

1067 
field staff, 1052 

political problems, 1046-1047, 1049 
reporting system, 1239-1240 
reward for reporting cases, 1050 
searches, 503, 504-505, 508, 1048-1050, 1052, 

1055-1056, 1065, 1238, 1239-1241 
surveillance, across border, 1061 

nomads, 1057, 1060-1062 
vehicle maintenance, 1054, 1055 

nomads, 1038-1041, 1238 
poor vaccination coverage, 1042-1043 
prolonged transmission among, 205, 1057, 1060 

refugee camps, 1040, 1061 
smallpox, case-fatality rate, 178, 1041, 1064 

age-specific, 177 
concealment of cases, 1046, 1047, 1048, 1052, 

1058, 1064 
effects of drought and war, 1040-1041, 1047 
elimination, 354, 396, 1062-1063, 1066 
importations, 358, 1043-1044, 1084 
incidence, age, 1064 

1928-1966, 357 
1962-1978, 1041 
1971, 1052, 1059, 1058-1060 

laboratory specimens tested, 1120, 1240, 1241 
last case, 1062-1063, 1066, 1249 

Mogadishu outbreak, 1049 
re-establishment of endemicity, 1045-1046, 

1051, 1083 
train of transmission, 1049 

vaccination, BeG, 1043 
smallpox, before 1967, 1041 

1969-1978, 1043 
vaccine supplied, 470, 1042 
variola minor, 1056 
variolation, 1042 
volunteers, Peace Corps, 1042 

Sopona, 219, 223, 856, 887 

South Africa, certification by Global Commission, 
1205-1207 

South Africa (cont.) 
chickenpox surveillance, 1206, 1207 
relations with WHO, 971, 982, 984, 985, 986-987 
smallpox, case-fatality rate, 361, 982 

elimination, 1956, 359, 360 
1971,359, 982 

history before 1900,212, 233-235, 360 
importations, 1084 
hospital-based outbreak, 987-988 
incidence, 1920-1966, 360 

1951-1972, 982 
1967-1974, 984, 986, 1198 

laboratory specimens tested, by national 
laboratory, 987, 988, 1205-1206 

method of reporting, 987, 1206 
by WHO, 1207, 1120 

pockmark surveys, 1206-1207 
re-establishment of endemicity, 396 
report by Director-General of WHO 985 
spread to other countries, 986, 1084 ' 

vaccination, BCG, 983, 1206 
poliomyelitis, 983, 1206 
smallpox, 360, 361, 985, 986, 988 

vaccine production, freeze-dried, 564, 985, 1206 
liquid, 983, 985 

variola, major, 361, 982 
minor, 212, 361, 982, 985 
virus stocks, 1206, 1275, 1340-1341 

South America, certification by international 
commission, 1110-1111, 1151-1156 

members of international commission 1111, 
1140 ' 

Intensified Programme, 593-625 
chronology of progress, 518-527 

expenditure on smallpox eradication, 597 
smallpox, elimination, 596 

god associated with, 219, 223 
history, 1520--19°0, 236-238 

19°0--1958, 333--335 
importations, 1085, 1101 
incidence, 1920--1958, 334 

1959-1971, 594-596 
1966-1972, 1151 

laboratory specimens tested, 1155-1156 
vaccination, 599 

introduction, 237 
vaccine production, 622-623, 625, 1156 
variola, major, 236-238, 333, 595 

minor, 335, 595 
variolation, 237, 256 
see also under names of individual countries 

Southern Africa, certification, 1198-1199 
relation of countries with WHO, 969-970 
smallpox, endemic countries, 1967, 970 

history, before 1900, 233-235 
1900--1966, 359-361 

incidence, 1920--1966, 360 

1967-1974, 1198 
probable extent of endemic smallpox, 1967, 971 
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Southern Africa, smallpox (cont.) 
surveillance-containment, 972 
variola, major, 972 

minor, 972 
see also under names of individual countries 

Southern Rhodesia, see Zimbabwe 

South-western Asia, certification, 1217-1218 
smallpox, before 1000, 214 

importations, 1086-1091 
incidence, 1920-1963, 348, 350 
1000-19°°, 225 

variolation, 225, 253 
see also under names of individual countries 

Spain, smallpox, deaths, 19°0-1919, 321 
effect of civil war, 323 
elimination, 318, 322 
importation, 1074 
incidence, 1920-1958,318,323,327 

variolation, 256 
variola, major, 327 

minor, 327 

Special Account for Smallpox Eradication, WHO, 
367,461-462 

donations, 1958-1966,400,401,402 
1967-1979, 463, 464, 465-467, 469-472 

Spread of smallpox, demographic factors, 196-198 
economic and political factors, 198 
Europe, to Africa, 233-235 

to the Americas, 236-238 
fomites, 194,202, 234, 1058, 1343 
funerals, 194, 202, 900 
hospitals, 192-193,201-202 
markets, fairs and religious festivals, 202, 715, 780, 

813 
occupational risk, 189, 194, 196, 202, 1076, 1077 
public transport, 702, 772, 819, 1091 
refugees and displaced persons, 203, 486, 939 
schools, 202 
social factors, 196,206,647, 655 
susceptible populations, 197-198 
travellers, 202-203, 809, 1073-1075, 1079-1082 
world, 212-213, 232, 234, 242-243 
see also Contact infection; Hospitals; Nomads; 

Refugees; and under names of individual countries 

Squirrels, monkeypox virus infection, 1280, 1304, 
1309,1310 

"whitepox" virus, 1328, 1329 

Sri Lanka (Ceylon), smallpox, before 1900, 218 
during Second World War, 348 
elimination, 338, 347 
importations, 348, 1085 
incidence, 1920-1966, 347 
laboratory specimens tested, 1121 

vaccination, introduction, 218 
vaccine supplied, 471 

Standardization of vaccine, see Vaccine, quality 
control 

State Serum Institute, Copenhagen, discovery of 
simian monkeypox, 1288, 1289 

international reference preparation of smallpox 
vaccine, 556 

testing of smallpox vaccine, 287, 555 

State Serum Institute, Vienna, 286 

Statistical data, see Incidence of smallpox 

Subclinical infection, human monkeypox, 
1302-1303, 1307, 1308 

smallpox, 30-31, 175 

Sudan, certification by international commiSSIOn, 
1197, 1214-1217 

members of international commission, 1144 
chickenpox surveillance, 1215 
civil war, 931, 939 
expenditure for smallpox eradication, 1959-1966, 

398 
1967-1976, 933 

health establishments, 937, 938 
Intensified Programme, 938-942 

across-border searches, 941 
agreement with government, 912 
chronology of progress, 519-529 

nomads, 928, 931 
population movements, 930-931 
refugees, 931, 939 
smallpox, case-fatality rates, 931, 932 

elimination, 1962, 354, 356, 396, 930 
1972, 940 

importations, 933, 1084 
incidence, age, 936, 941 

1925-1966, 353-354, 356 
1966-1973, 932, 940 

laboratory specimens tested, 1120, 1215 
Mecca pilgrims, 353, 354, 930, 931, 1214 
pockmark surveys, 1215, 1216 
re-establishment of endemicity, 930, 933, 

1083 
spread to other countries, 939, 1084 
surveillance-containment, 937, 938-940, 942, 

1215-1216 
vaccination, BCG, 912, 930, 934-935 

smallpox, by resistance movement, 938 
house-to-house, 935 
interruption for cholera vaccination, 936 
opposition to, 939 
1962-1964, 932 
1968-1975,934-935, 937 
1975-1976, 941 

variola, major, 931 
minor, 931 

Suppression of reports, cholera, 477, 1087 
smallpox, 477, 517, 654, 742, 1044-1047, 1058, 

1064, 1086, 1087, 1088, 1090, 1123 
see also Concealment of smallpox 

Suriname, smallpox, elimination, 333, 595 
vaccination, 598, 599 
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Surveillance, 493-498, 503-509, 620 

field investigation of reported cases, 497, 5", 611 
health-institution-based, 1277, 1279-1280 
house-to-house searches, 498, 504, 506 
markets, 502, 780 

nomads, 504-505, 1057, 1060-1062 
reports, 447--448 
routine notification of cases, 494, 495--497 
schoolchildren, 497 
see also under names of individual countries 

Surveillance-containment strategy, 197, 493-515 
acceptance, 425, 483, 494--495 
after importations into industrialized countries, 

1072, 1079-1081 
concept, 474 
dissemination of data, 477--478 
in plan for Intensified Programme, 410--411 
Leicester system, 367 
standards and assessment, 473, 506-507, 513-515, 

1354-1355 
see also under names of individual countries 

Susceptibility to smallpox, 165-166, 194-198 
age, 54, 176-177, 195-196 
Amerindians, 195, 197-198, 236-240 
Maoris, 195 
pregnancy, 54-55, 196 
relation to ABO blood groups, 166 
vaccination, 52-54 

Susliks, cowpox virus, 1313, 1314, 1315 

Suspected smallpox, post-eradication, guidelines for 
management, 1271 

investigation, 1270-1273 
see also Rumour register 

Suiruta Samhita, 213, 214 

Swaziland, certification by international commission, 
1197,1202-1205 

members of international commiSSion, 
1144-1145,1204 

chickenpox surveillance, 1203 
smallpox, elimination, 359, 517 

incidence, 1967-1974, 1198 
laboratory specimens tested, 1120, 1203 
pockmark surveys, 1203, 1204 

vaccination, BCG, 983 
smallpox, 983 

vaccine supplied, 470 

Sweden, contributions for smallpox eradication, 443, 
463, 464, 466, 815, 835, 1053 

smallpox, deaths, 1900-1919, 321 
effect of vaccination, 231, 272 
elimination, 322 
history before 1900, 231 
importation, 327, 1074 

vaccinial complications, 310, 1072 
incidence, 1900-1962, 323, 327 

vaccine, donated, 464, 564, 1268 
production, 588 

Swedish International Development Authority 
(SIDA), 737, 768-769, 774 

Swedish Save the Children Foundation, 1001, 1002 

Swiss Serum Institute, 1267 

Switzerland, contributions for smallpox eradication, 
464,466 

smallpox, deaths, 19°0-1919, 321 
during First World War, 322 
elimination, 318, 322 
importation, 1074 

incidence, 1920-1958,318 
laboratory specimens tested, 1121 

vaccine, donated, 401, 464, 542,564, 724 
low bacterial content, 578 

variola, major, 316 
minor, 316 

Syphilis, 59, 60, 229 
differential diagnosis of smallpox, 61 
vaccinal, 264-265 

Syrian Arab Republic, certification by international 
commission, 1197, 1223-1224 

members of international commission, 1144 
smallpox, elimination, 349, 350 

importation, 1090-1091 
incidence, 1923-1963, 350 

1971,1090, 1218,1223 
laboratory specimens tested, 1121 
pockmark surveys, 1223-1224 

vaccine supplied, 471 

Taiwan, see China (Province of Taiwan) 

Tanapox, clinical features, 1288, 1301, 1318 
epidemiology, 1319 
in differential diagnosis of smallpox, 61 
virus, 926, 929, 1318, 1319 

Tanganyika, see United Republic of Tanzania 

Tanzania, see United Republic of Tanzania 

Tata Industries, contributions for smallpox eradica
tion, 464, 466, 734, 737, 771, 774-775 

Taterapox virus, 73, 75, 84, 87, 94, 104, 1282, 1319 

Thailand, certification by Global Commission, 1197, 
1225-1226 

coordination meeting, 448, 449, 629 
smallpox, elimination, 336-337, 338, 397 

history before 1900,213,224 
incidence, 1900-1966, 336-337, 345 

vaccination, introduction, 213, 224-225 
vaccine donated, 401, 464, 542, 564 

Thiosemicarbazones, 66-67 

Tibet, see China 

Tissue culture, cellular changes after infection, 89, 
92 

for laboratory diagnosis of smallpox, 112, 113 
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Togo, certification by international commission, 
1151, 1162-1166 

jeticheurs, 887, 888, 890 
smallpox, case-fatality rate, 177 

elimination, 354, 890, 891 
eradication programme combined with measles 

control, 889-892 
chronology of progress, 518--523 

incidence, age, 892 
early 20th century, 351 
1925-1966, 355 
1961-1970, 852 
1962-1969, 888 
1966-1971, 1163 

laboratory specimens tested, 1120 
pockmark survey, 1165 
spread to other countries, 1084 

vaccination, 881, 889, 891 
opposition to, 889, 890, 891, 892 

vaccine supplied, 470 
variolation, 887-888, 892 

Tonsillitis, postvaccinial, 300 

T'ou-Shen Niang Niang, 219, 222, 225 

Toxaemia in smallpox, 130--131 

Training courses, 437, 448, 485, 503-504, 1358 
Bangladesh, 826--827 
Brazil, 610--611 
Centers for Disease Control, 437, 485, 757, 875 
India, 757 
vaccine production, 396 
western and central Africa, 862-863, 871 
materials for, 439-441, 863, 896 

Transmission of smallpox, see Spread of smallpox 

Travel, international, restrictions due to smallpox, 
312-314, 1071, 1072, 1075, 1078, 1266--1267 

role in spread of smallpox, 232-242, 1072, 1074, 
1081-1087, 1088--1089, 1091-1092 

Treatment, complications of vaccination, 308-309 
smallpox, 64-68, 226, 228 

Tunisia, smallpox, elimination, 349, 352 
incidence, 1923-1964,352 

vaccine supplied, 470 
variolation, 351 

Turkey, smallpox, elimination, 349, 350 
incidence, 1920--1963, 323, 328, 348, 350 

variolation, 247, 253, 254 

Uasin Gishu disease virus, 75, 87 

Uganda, certification by international commission, 
1197,1213-1214 

members of international commission, 1144 
chickenpox surveillance, 1213 
contributions for smallpox eradication, 401, 464 
expenditure for smallpox eradication, 950 

Uganda (cont.) 
Intensified Programme, 956--957 

agreement with government, 949-950 
chronology of progress, 518-521 
resources employed, 955 

smallpox, case-fatality rate, 178, 948, 949 
elimination, 354, 963 
history before 1900, 235 
importations, 964--965, 1084 

incidence, 1921-1966, 356 
1965-1977, 947 

laboratory specimens tested, 1120, 1214 
pockmark surveys, 1213, 1214 
surveillance, 965 

vaccination, 947, 948, 949-950 
vaccine, liquid, 947, 956 

supplied, 470, 951 
variola, major, 948 

minor, 356, 946 

Underreporting of smallpox, 170, 173-175, 320, 496, 
517,688 

see also Concealment of smallpox; Suppression of 
reports, smallpox; and under names of individual 

countries 

UNDRO, see Office of the United Nations Disaster 
Relief Coordinator 

Union of Soviet Socialist Republics, contribution to 
WHO budget, 1967, 415 

dracunculiasis, elimination, 366 
initiative for global smallpox eradication pro

gramme, 366-367, 386, 393, 419 
smallpox, elimination, 319, 322, 366 

importations, 326, 366, 1073, 1074 
incidence, seasonal, 180 

1920-1958, 319, 323, 326 
vaccine donated, 367, 393, 398, 400, 401, 413, 

459--460, 464, 465, 468, 469, 542, 564, 639, 
663,666,691,719724,730,973, 1026, 1268, 
1269 

low bacterial content, 578 
see also Moscow Research Institute of Viral 

Preparations 

United Arab Emirates, certification by Global 
Commission, 1197, 1220--1221 

smallpox, importations, 1086 
laboratory specimens tested, 1121 

vaccine supplied, 471 

United Kingdom of Great Britain and Northern 
Ireland, contribution to WHO budget, 1967, 
415 

contributions for smallpox eradication, 464, 466, 
815, 835, 1053 

England and Wales, smallpox, deaths, 19°0--1919, 
321 

incidence, 1911-1958, 324, 325, 326 
Scotland, smallpox, deaths, 1900--1919,321 
smallpox, during 18th century, 231 
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United Kingdom ... , smallpox (cont.) 
elimination, 318, 322 
importations, 324, 325, 326, 1072, 1074, 1079, 

1080 
incidence, 1920-1958,318 
laboratory-associated cases, 1095-11 00 

vaccination, compulsory, opposition, 232, 269, 270 
routine, annual cost, 415 

vaccine donated, 401, 542 564, 724 
variola, major, 324, 325 

minor, 322, 324-326 
variolation, 231, 247, 253-256 

United Nations Children's Fund (UNICEF), attitude 
to eradication programmes, 381, 385, 386,400, 
409,465 

Child Survival and Development Revolution, 1353 
contributions for smallpox eradication, 416, 464, 

730, 737, 815 
vaccine production equipment, 395, 398, 400, 465, 

564, 639, 719, 951 
vaccination, BCG, 490, 915, 920 

smallpox, 971, 976, 983, 1003 
vehicles, 461 

United Nations Development Programme (UNDP), 
416,425,464, 465--466, 1047, 1053 

United Nations Emergency Operation, Dacca 
(UNEO), 463, 464 

United Nations Relief Operation, Dacca (UNROD), 
464, 815, 822, 832 

United Republic of Tanzania, certification by 
international commission, 1197, 1200-1202 

members of international commission, 1143, 
1202 

chickenpox surveillance, 1200, 1201 
expenditure for smallpox eradication, 950 
Intensified Programme, 957-959 

agreement with government, 949-950 
chronology of progress, 518-525 
resources employed, 955, 968 

smallpox, case-fatality rate, 178, 949 
elimination, 354, 963 
importations, 952, 953 
incidence, 1920-1966,357 

1965-1977,947, 978 
laboratory specimens tested, 1120, 1200, 1201 
pockmark survey, 1200, 1201 
spread to other countries, 1074 

vaccination, BCG, 946, 958 
smallpox, 1965-1966, 957 

1967-1973, 948, 958-959 
vaccine, liquid, 947 

supplied, 470, 951 

United States Agency for International Development 
(AID), donations to global malaria eradication 
programme, 385 

measles vaccination programme in Upper Volta, 
407,854 

United States Agency for International Development 
(cont.) 

smallpox eradication and measles control pro
gramme in western and central Africa, 
407--408, 849, 854-860 

support for Indian national smallpox eradication 
programme, 1962-1966, 719 

United States Army Medical Research Institute for 
Infectious Diseases, 1276 

United States of America, commitment to global 
smallpox eradication, 407--408 

contribution to WHO budget, 1967, 415 
contributions for smallpox eradication, 393, 459, 

464, 466, 620, 719, 737, 622, 1010, 1026, 
1028 

eradication of exotic animal diseases, 371, 372 
routine vaccination, annual cost, 415 
smallpox, case-fatality rate, 330 

cost to the country, 1968, 1365 
elimination, 328, 332 
effect of vaccination laws, 331, 332 
incidence, 1900-1952, 328, 330 

vaccine, donated, 464, 564, 1268 
production, 562 

variola, major, 328-330 
minor, 328-330, 331 

see also Centers for Disease Control 

United States National Institutes of Health, measles 
vaccine trial in Upper Volta, 854 

support for epidemiological research in Pakistan, 
687 

University of Birmingham, Department of Medical 
Microbiology, 482, 1099 

laboratory-associated outbreaks of smallpox, 1095, 
1097-1100,1321,1335 

variola virus stocks, 1276 

University of Maryland School of Medicine, 
Baltimore, 479, 481 

Upper Volta, see Burkina Faso 

Uruguay, certification by international commission, 
1150, 1155 

expenditure for smallpox eradication, 597 
smallpox, elimination, 333, 334, 595 

importations, 594, 599, 1085 
incidence, 1921-1958, 334 

1959-1971,594, 602 
vaccination, 599, 600 

scar survey, 1155 

Vaccination, 258-273, 277-314, 539-592 
age for, 293-294, 481, 580, 720, 728 
antibody persistence, 158, 159 
arm-to-arm, 231, 237, 247, 260-261, 263, 264-265, 

266, 268, 281 
clinical course, 41, 140-141, 294-295,297 
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Vaccination (cont.) 
complications, 141-143, 296--311, 473 

frequency, 302-307 
prevention and treatment, 308-309 
types, 298, 299-302 

compulsory, 213, 232, 247, 267, 269, 270, 271-272, 
332 

contraindications, 307-308, 573, 720 
coverage, theoretical requirements, 197, 403, 404, 

596-597, 724, 1108, 1354 
definition and usage, 217, 258, 264, 292 
effects on, case-fatality rates in smallpox, 5, 176 

clinical smallpox, 42-44, 52-53, 63 
incidence of smallpox, 175, 179, 272, 273, 

612 
infectivity of smallpox cases, 189-190, 689 
life expectancy, 262 
secondary attack rate, 200 

efficacy, 271-273, 590-592, 688, 813 
after exposure, 64-65, 295, 541 
duration, 42, 44, 52-53, 148, 271-272, 311, 

312-313 
test by variolation, 260, 262 
variola minor, 612 

history, 213, 247, 231, 258-273 
immune response, 295 
multiple antigens, 311-312, 489-490 
opposition, 196,267,269,270,331,333,489 
policy, 311, 312-314 

post-eradication, 540, 1264-1267 
procedures used during Intensified Programme, 

472-473 
reactions, 249, 250, 251, 294-295, 297 
risks, 161-162, 309-311 
scar, evidence of vaccination, 5, 294 

surveys, 634, 669-670, 731-732, 873-874 
smallpox-immune subjects, 51-52 
techniques, bifurcated needle, 568-572 

jet injector, 406, 576 
multiple pressure, 292, 293, 568 
multiple puncture, 568-571 
rotary lancet, 292-293, 294, 723 
scarification, 292 
skin preparation, 580 
skin site, 291-292 

see also BeG vaccination; Bifurcated needle; 
Encephalitis; Encephalopathy; International 
certificate of vaccination against smallpox; 
Jenner; Jet injector; Mass vaccination cam
paigns; Measles, vaccination; Revaccination; 
Surveillance-containment strategy; Vaccinia; 
Vaccinia virus; Yellow fever vaccination; and 
under names of individual countries 

Vaccine, air-dried, 283, 286 
apparatus, 285, 640 
francophone Africa, 286 
Indonesia, 286, 344, 540, 633 

assay of potency, 282, 289, 290, 291, 558-559 

Vaccine (cont.) 
contamination, 263-265, 266, 547, 578, 579, 

861-862 
effect of phenol, 287, 553 

distribution, by WHO, 472, 564, 567 
in field, 485-486 

donations to WHO, 1958-1966,367,401 
1967-1984, 464, 469-472, 542, 564, 1359 

egg, 279, 551-552, 561-562, 577, 583, 585, 586, 
588, 623 

freeze-dried, 286--289, 540, 594 
apparatus, 284, 285, 554 
containers, 567 
development, 288, 391 
doses per container, 287, 546, 553, 624, 1353, 

1359-1360 
fluid for reconstitution, 553-554 
heat stability, 286-288, 289, 540, 1267, 1269 

rapid test, 557-558 
standard assay, 290-291, 546-547 

moisture content, 559 
peptone, 288 
phenol, 287, 288, 553 
reference preparations, 555-556, 582 

genetic heterogeneity, 106-107 
humanized, 264, 267 
inactivated, 162-163, 587-588 
jet injector, 576, 578-579, 861-862 
lanolinated, 590, 882, 885, 898, 902 
liquid glycerolated, 247, 282-283, 286 

distribution methods, 263, 267, 283 
heat stability, 283, 540 
phenol, 283 

lymph, 264-265, 279 
origins, 260, 263-264, 265, 582 
pathogenicity, 306--307, 581, 583 
pledged and supplied, 1963, 402 
pulp, 279 
quality control, before 1967, 289-291, 368, 369, 

400, 402, 543 
international, 290-291, 368, 369 
national, 279, 289-290, 1359 
suggestion by 1958 Executive Board, 369 

for Intensified Programme, 468-469, 482, 
543-563, 1355, 1359 

vaccine from the field, 560, 561 
1971-1974, by WHO region, 561-562 

quantities supplied to countries, 470-471, 542 
requirements for Intensified Programme, esti

mated, 467-468, 472, 541 
for 1967, 413 

reserve stocks, post-eradication, national, 1270 
WHO, 472, 1267-1270 

room-dried, see Vaccine, air-dried 
silicone ointment, 590 
see also Vaccine production; Vaccinia virus; and 

under names of individual countries; 

Vaccine and Serum Institute, Berne, 590 
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Vaccine Institute, Paris, 286, 287 

Vaccine producers for Intensified Programme, 
468-469, 541, 542, 543 

location, 1967-1979, 560 
visits by consultants, 555, 556 
WHO 1967 survey, 543-547 

Vaccine production, before 1967,278-289 
during 19th century, 264-267, 281 
for Intensified Programme, 542-564 

endemic countries, 468-469, 563-564 
establishment of WHO reference centres for 

smallpox vaccine, 547-548 
manual on production methods, 551-554 
meetings of experts, 549-551 
recommended strains, 552 
use of animal skin, 551-552 

post-eradication, 1270-1271 
seed lots, 282, 290, 549, 552-553, 556-557, 1270 
strains of vaccinia virus used, 1968 and 1971,584 
see also Vaccinia virus, strains; and under names of 

individual countries 

Vaccinia, accidental, 298, 299-300, 304-306 
congenital, 301-302 
generalized, 298, 299, 304-305, 473 
histopathology, central nervous system, 142-143 
ocular, 298, 306 
progressive, 141, 161,298,299, 303-305 
see also Vaccination 

Vaccinia-immune globulin, 302, 308-309 

Vaccinia necrosum, see Vaccinia, progressive 

Vaccinia virus, 74, 104-108 
biological characteristics, 87, 106, 113 
DNA, 79-80, 94, 106, 107 
genetic stability, 282 
haemagglutinin, 78, 106 
heat resistance, 115, 116, 180 
infectious dose, 187-188 
isolation from natural sources, 105, 1311, 1312 
mutants, 107 
origins, 278 
persistence in animals, 145, 146 
recombination, 107 
species diagnosis, 108 
strains, 106, 107 

attenuated, 583, 585-587 
pathogenicity, 306-307, 581, 583 
relation to postvaccinial encephalitis, 306-308 
vaccine production, 281-282, 552, 582, 584 

Bern, 306, 307, 545, 581, 583, 584 
Copenhagen, 306, 308, 581, 583 
EM63, 306, 582, 583, 584 
Ikeda, 306, 583, 584 
Lister, 84, 307, 308, 310, 544, 545, 549, 552, 

556-557, 581, 582, 583, 584, 585, 586 
New York City Board of Health, 306, 310, 

545, 552, 582, 583, 584, 585, 586 
Paris, 545, 583, 584 

Vaccinia virus, strains, vaccine production (cont.) 

Tashkent, 306, 583, 584 
Temple of Heaven, 582, 583, 584 

vector for vaccines, 107, 540, 541, 1286 
viability, 115, 116, 180, 183 
see also Envelope of vaccinia virus; Orthopox

vIruses 

Vaccinifers, calves, 247, 265-267, 280, 543, 545, 552 
eggs, 279, 543, 545, 588, 1158 
harves t, 281 
preparation, 280 
recommended by WHO, 551-552 
scarification, 280-281 
sheep, 543, 545 
tissue culture, 543, 545, 588-590 
water buffaloes, 543, 545 

Vanuatu, vaccine supplied, 471 

Varieties of smallpox, 3-4 

"Variola intermedius", 4, 177-178 

Variola major, 3-4, 96-97 
case-fatality rate, 4, 5, 51, 53, 54, 175-178 
clinical types, classification, 4-5 
congenital, 42, 126, 127 
effect of malnutrition, 164 
infectivity, case contacts, 190 

compared with chickenpox and measles, 
199-200 

compared with monkeypox, 1305 
during incubation period, 189 
influence of clinical type, 189-190 
influence of vaccination, 189-190, 689 
oropharyngeal secretions, 183-184, 185-186 
scabs, 184-185, 188 

pre-eruptive stage, 5-6 
prognosis, 50-55 
secondary attack rates, 200 
subclinical, 30-31 
toxaemia, 6, 32, 37, 130 
virus, 99, 100-101 
see also Flat-type smallpox; Haemorrhagic-type 

smallpox; Modified-type smallpox; Ordinary
type smallpox; Spread of smallpox; Variola 
virus; and under names of individual countries 

Variola minor, 3, 36, 38-40 
case-fatality rate, 175, 177, 178, 621 
clinical features, 38-40 
congenital, 42 
effect of malnutrition, 164 
encephalitis after, 49 
haemorrhagic, 39 
incidence relative to variola major, 316-317, 323, 

324-326, 330 
infectivity of ambulant cases, 190,200 
pathology, 132, 138 
perception of importance, 198,316-317,995-996 
pre-eruptive stage, 6, 38-39 
problems with certification, 1199 



1456 SMALLPOX AND ITS ERADICATION 

Variola minor (cont.) 
rash, 36, 39, 1014 
secondary attack rates, 200 
spread, among nomads, 205 

around world, 212-213, 232, 234, 242-243 
hospitals, 202 
schools, 202 
in USA, 212, 243, 331 

subclinical, 40 
susceptibility of Maoris, 195 
toxaemia, absence, 39, 130 
virus, 97, 99-101 
see also Alastrim; Amaas; and under names of individual 

countries 

Variola sine eruptione, 4, 27, 29-30, 40 

Variola virus, animal reservoir, 479--480, 1322-1333 
biological characteristics, 84, 85, 87, 97-101, 113 
deliberate release, 1341, 1343 
DNA, 94, 101-103 

cloning, 1275-1276, 1282, 1340 
growth in cultured cells, 98-99, 112 
heat resistance, 115-116, 180 
infection with, airborne, 186-187, 192-193, 435, 

481, 1098 
alimentary tract, 183 
arthropod-borne, 183 
congenital, 123-124 
conjunctiva, 123 
contact, 189, 190, 191, 199,203,204,205,206, 

207, 422, 689, 699 
fomites, 194,202,234, 1077, 1343 
respiratory tract, 123, 186---187 
skin, 123, 187 

infectious dose, 188 
isolation, animal sources, 96 

contacts, 128-129 
oropharyngeal secretions, 29-30, 128, 183-184 
skin lesions, 184-185 
smallpox patients, 45 
tear fluid, 30, 45 
urine, 184, 186 
variola sine eruptione, 29-30 

isolation media, cultured cells, 83, 114 
chorioallantoic membrane, 113-114 

origin, 116---119, 1343-1344 
pathogenicity, chick embryo, 83, 87, 97, 100 

cow, 98 
non-human primates, 98, 127, 1323-1325 
rabbit, 82, 84, 97-98 

persistence, animals, 145-146 
environment, 1343 
humans, 144 
scabs, 115-116, 194 
variolation material, 683, 684, 1333-1334 

pocks on chorioallantoic membrane, 82, 83, 84, 97, 
111-112 

portal of entry, 123, 182-183, 186---187 
propriety of annihilation, 1339 

Variola virus (cont.) 
reactivation in man, 1343 
recombination with cowpox virus, 103-104 
shedding, 183-186 
species diagnosis, 104, 113 
spread through body, 128-129 
viability, 115-116, 180, 480, 682, 683, 684, 

1173-1174,1177 
virulence, laboratory tests, 99-101 
thymidine kinase, sensitivity to feedback inhibi

tion, 87, 99 
"transformation", 74, 1343-1344 
see also Laboratory stocks of variola virus 

"Variolae vaccinae", 74, 1316 

Variolation, banning, 247, 253, 271 
cause of smallpox, 187, 198, 218, 235, 237, 256, 

257,274,664,681,683,684,685,1033, 1255, 
1259-1260, 1333-1334 

cutaneous inoculation, 187,246,247,249-251,252 
incubation period, 41, 123 
pathogenesis, 125 
site, 258 
Suttonian method, 256 

clinical course, 40--42, 246, 249-251 
control of smallpox by, 247, 256, 275 
deaths after, 255 
distinction from vaccination, 217, 246, 249-251, 

252 
equipment, 662, 683, 980, 1260 
history, 212-213, 225-226, 245-258 
incubation period, 41, 188 
insufflation, 246, 247, 252-253, 268 
isolation of subjects, 256, 274 
preparation for, 255 
protective effect, 254-255, 257 
viability of virus, 480, 682, 683, 684, 1173-1174, 

1177 
see also under names of individual countries 

Vehicles, cost of operation, 786 
maintenance, 702, 834, 859, 863, 919, 1055 
use in eradication programmes, 1360 

Afghanistan, 665 
Bangladesh, 814, 822, 826, 834, 835, 836 
Brazil, 602, 611, 614, 622 
eastern Africa, 955, 960 
Ethiopia, 1010, 1015, 1016 
India, 757, 758, 769, 773, 786 
Indonesia, 631, 638, 645, 652 
Somalia, 1051, 1052, 1055, 1062, 1065 
Sudan, 942 
western and central Africa, 859, 860, 863, 868, 

884, 889, 906 
Zaire, 915, 918, 919, 920, 922 

see also Helicopters 

Venezuela, certification by international commission, 
1151,1155 

expenditure for smallpox eradication, 398, 597 
smallpox, elimination, 333, 334, 595 
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Venezuela, smallpox (cont.) 
importation, 594, 1085 
incidence, 1930-1958,334 

1959-1971,594 
vaccination, 599, 600 
vaccine production, 622-623 
variolation, 256 
yellow fever, 376, 379 

Viet Nam, certification by Global Commission, 1197, 
1224-1225 

smallpox, 345-346 
elimination, 338, 397 
laboratory specimens tested, 1121 

vaccine supplied, 471 

Viraemia in smallpox, 128 

Viral haemorrhagic fevers, African, 1278 

Virological observations In smallpox, 44-45, 
128-129, 183-186 

Voluntary Fund for Health Promotion, WHO, 466, 
467,469 

see also Malaria Eradication Special Account; 
Special Account for Smallpox Eradication 

V olunteers, use in Intensified Programme, 443 
Austrian, 1015, 1016, 1026 
Japanese, 1015, 1016, 1018, 1026 
OXFAM, 464, 466, 775, 835, 837, 1053 
USA, Peace Corps, 922, 923, 976,1002,1008,1009, 

1010, 1012, 1015, 1017, 1026, 1042, 1295 
women, in Afghanistan, 664, 666, 667 

Watchguards, for containment, 511-513, 780, 782, 
783, 785, 786, 838, 844 

WeeklY epidemiological record, 432, 447, 449, 478, 520, 
1073, 1124, 1249, 1356, 1363 

Western Africa, certification by international 
commission, 1112-1113, 1128, 1162-1168 

members of international commission, 1141, 
1167 

pockmark surveys, 1164-1166, 1167 
health service structures, 852, 864-865, 868 
human monkeypox, 1280, 1295, 1296, 1297, 

1306--1307 
measles control programme, 850, 853-855, 862, 

875 
names of countries, 851 
smallpox, case-fatality rates, 176, 178 

eradication programme combined with measles 
control, costs, 859, 860 

development, 853-860 
"eradication-escalation", 878, 885, 889 
government agreements, 857-860, 863-864, 

870-871 
international organizations, role, 874-876 
jet injectors, 855-856, 861-862, 864, 872, 873, 

874 

Western Africa, smallpox, eradication programme 
combined with measles control (cont.) 

national programmes, 879-906 
objectives, 860 
operations officers, 861 
planning, 869-870 
surveillance, 870, 871 
surveillance-containment, 876-879 
training, 862-863, 871 
USA, role, 849-850, 857 

history before 1900, 233, 234 
incidence, seasonal, 180, 878 

1920-1966, 351-352, 355 
1961-1970, 852-853 
1966-1971, 1163 

vaccination, assessment, 873-874, 899 
campaign, 1967-1968, 872-873 
procedure, 864-865, 872 
1967-1972, 881 

variolation, 233, 235, 1163 
see also under names of individual countries 

White pock mutants, cowpox virus, 80, 92, 108-
109 

monkeypox virus, 92, 1291-1292 
rabbitpox virus, 107 

"Whitepox" virus, 96, 103, 1292, 1294, 1310, 
1326-1333 

DNA, 1331-1332 
Netherlands isolates, 1326, 1327-1329 
security after 1980, 1276 
"white clones" of monkeypox virus, 1326, 

1330-1332 
Zaire isolates, 1327, 1328, 1329-1330 

WHO collaborating centre, Atlanta, USA, 110, 111, 
113, 435, 479 

monkeypox investigations, 1292, 1294, 1297, 
1298, 1306, 1308-1310, 1333 

smallpox laboratory, 1335, 1336, 1337, 1342 
inspection by WHO, 1276 

smallpox-monkeypox diagnostic service, 1120-
1121, 1272, 1280-1281 

storage, seed lots of vaccinia virus, 1270 
studies of "whitepox" viruses, 1282, 1331-

1332 
variola virus stocks, 1274, 1275, 1276, 1340, 

1341 
Moscow, USSR, 110, 111, 112, 435, 479 

inspection by WHO, 1277 
monkeypox investigations, 1293, 1294, 1297, 

1298, 1306, 1309-1310 
smallpox-monkeypox diagnostic service, 1120-

1121, 1272, 1280-1281 
variola virus stocks, 1275, 1276, 1340, 1341 

WHO Expert Committee on Biological Standardiza
tion, 290 

WHO Expert Committee on Malaria, 381, 383, 385, 
1107 
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WHO Expert Committee on Smallpox, 290, 293, 311, 
402--403, 484, 580, 724, 1108 

WHO Expert Committee on Smallpox Eradication, 
4,432, 580, 1108-1109, 1115, 1321 

WHO Expert Committee on Tuberculosis, 915 

WHO Expert Committee on Venereal Infections and 
Treponematoses, 387 

WHO Informal Group on Monkeypox and Related 
Viruses, 480, 1293, 1294--1295, 1325 

WHO International Reference Centre for Smallpox 
Vaccine, Bilthoven, 547-548, 560, 583, 589, 
590 

inspection by WHO, 1277 
preparation of working reference vaccine, 556 
preparation of seed lots of Lister strain vaccine, 

556 
vaccine testing, 555-562, 730, 1268 

WHO quarantine unit, 475, 476 

WHO Regional Reference Centre for Smallpox 
Vaccine in the Region of the Americas, 
Toronto, 547, 560 

vaccine testing, 547, 603, 622, 623, 625, 1156 

WHO regional offices, see Regional offices of WHO 

WHO Scientific Group on Smallpox Eradication, 4, 
110, 432, 578, 580, 1108, 1321 

WHO Study Group on Requirements for Smallpox 
Vaccine, 282, 290, 549 

World Council of Churches, 883 

World health, special issues on smallpox eradication, 
452, 453, 1106 

World Health Assembly, agenda on Intensified 
Programme, 446--447 

representation of Member States, 426--427 
1953, Sixth, proposal by Director-General for 

smallpox eradication, 366, 391-392 
1955, Eighth, endorsement of global malaria 

eradication programme, 381 
1958, Eleventh, proposal by USSR for global 

smallpox eradication programme, 366-368 
resolution WHA 11.54, 368, 550 

1959, Twelfth, report by Director-General on 
smallpox eradication, 369-370 

resolution (WHAI2.54) on global smallpox 
eradication programme, 366, 370-371, 811, 
1349 

196o, Thirteenth, official register for malaria 
eradication, 1107 
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laboratory specimens tested, 1001, 1002, 1121, 

1218 
occurrence, 999-1000 
pockmark survey, 1218, 1219 
surveillance, 1002 

vaccination, 998, 999, 1000--1003 
vaccine supplied, 471, 1000 
variola major, 999 
variolation, 1003 

Yugoslav Academy of Sciences and Arts, 581 
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operations officer, 929 

Zaire, Intensified Programme (cont.) 
pilot programme, 916, 917 
reporting system, 929 
resources employed, 922 
restructured programme, 918-920 
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Zanzibar, see United Republic of Tanzania 
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poliomyelitis, 976 
smallpox, 1964-1973,976 

vaccine, liquid, 976, 1209 
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