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Malaria — continued
°°_“"tfy in 1976 (130) was reported from India and com-
grlsed 32% of all cases. Of the imported cases, a large num-
€r were acquired in Nigeria (29), Nicaragua {26), and El
Salvador (19).
The states with the largest number of malaria cases in
_1r976 were California (128), New York (62), Florida (20},
€xas (19), Pennsylvania (18), Hllinois (15), and Maryland
l:r?). In 1976, as.in. 1975, the seasonal distribution of ma-
Iy a showed a distinct pattern, with cases peaking in the
: Mmer months. This pattern is probably due to an increase
n traV?l by Americans during the summer months.
of AS.In previous years, for cases in which the exact date
arrival and the date of onset were available, clinical ma-
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laria developed within 30 days after arrival in the United
States in 75.6% of persons with P. falciparum infection
and in 34.8% of those with P. vivax infection. Within 6
months after arrival, 97% of patients with P. falciparum
malaria and 71% of those with P. vivax malaria had devel-
oped clinical symptoms. Only 8 patients (3.6%) with P.
vivax malaria became ill more than 1 year after the last
possible exposure to malaria abroad.

Reported by Farasitic Diseases Div, Bur of Epidemiology, CDC.

4 A copy of the report from which these data were derived is
available on request from the Center for Disease Control, Attn:
Malaria Surveillance, Parasitic Diseases Div, Bureau of Epidemi-
ology, Atlanta, Georgia 30333.

Death in a Farm Worker Associated with Toxic Gases
From a Liquid Manure System — Wisconsin

Cen:\b 16-year-old far'm worker collgpsed and died on De-
“:f 8, 1977, while steam cleaning gutters inside a calf
:;rt‘h'n Eau CIa.ire, Wi§consin. The apparent cause of his
SUIfidewas the inhalation of .toxic gases, with hydrogen
gases (H2S) the pr.obablle active agent. The source of the
ting fowa3$ decomposmg liquid manure that had been agita-
arm _[f_h 0-60 minutes in a 100,'000jga!lon tank beneath the
mate-l 38 boy had been working inside thg barn approxi-
Was ot// 0 feet from the tanl.< for a.bout 10 minutes when he
WOrkerErcome .by gases. Whlle. try!ng to rescue him, 2 other
animalsd@:xroerler.mced sy.ncqpal episodes but recovered. No
. affs ied during the incident; however, no calves were in
€Cted area of the barn at the time of exposure.
Chrz:? f.arm worker had been. in good health. He had no
of druc illnesses, took no meqlcatlons, and had no hlsto_ry
alatiog abuse. Agtopsy fmdmgs .were cqnsustent V\_/lth. in-
n of a toxic gas resulting in emesis and aspiration.
u:(;se:"/éi_s i.mplicate(.i 'as the causative agen_t b:,/ air tests done
sho Similar conditions 2 days after the incident. The tests
Wed that H,S concentrations at the site of death after
iSonr:m[:jJ:es of manure agitation were >60 ppm. (By compar-
tlon' of OSH recommends a maximum exposure concen_tra-
When ¢ no mor('a than 10 ppm over a 10-m!nutg period;
mer‘dedont:entrat|ons reach >560 ppm, ('EVB'CUBII.OFI is recom-
di0xid (7].) Other gas?s, such. as nitric oxide, nltr'ogen
with de' and. sul'fur dioxide, which have been assocna'fed
was ru‘iaths in silos, were not detectedi Carbon monoxide
thOUthed out at autopsy by blood tests, methane was
eaters not .to have been pr(_esent since 2 open-f.lame
© have We_re in .use,.and ammonla'was consudered unlikely
irritati existed |r.1 high concentrations because its odor and
On properties act as excellent warning signals.

[

5Z:red by D Farmer, MPH, H Aitken, MD, Eau Claire City-
MP v _Hea/th Dept; M Woodbury, RN, MCH, K Rentmeester,
Sh'O:/t's‘-‘Oonsin State Dept of Health and Social Services; R Berry,
tion and'r CCUPatlona/‘ Safety and Health Admin; Hazard Evalua-
Mentar 1, ech.n,c‘-.,/ Assistance Br, Industrial Hygiene Sect, Environ-
an Hea/t;estlgat/ons Br, .Appa/achian Lab far_ Occupationfal Safety

Pidemjolo NIOSH, Special Studies Br, Chronic Diseases Div, Bur of

A ogy, CDC.

eltfj:?.: Note: The'numbgr of liquid manure systems in
Come mEd States is mcreas.mg as farms. rpodernize a'nd be-
e“Wgy-rior:e concerned with the eff.|C|ent' recycling of
airy anic waste, Numerou:s deaths in swine, beef, and
mals have been associated with these systems (2-4).

d

Furthermore, several farm workers have died after entering
recently emptied liquid manure tanks or have drowned
after falling into full tanks (4,5). This death is one of the
first to occur from the dispersion of gases outside the stor-
age tank.

Several factors appear to have contributed to the hazard-
ous conditions present at the time of the incident. For ex-
ample, the manure tank was full and the contents had been
agitating longer than usual before pumping began. The barn
was inadequately ventilated that day. Only 1 of its 5 fans
was in use and then only intermittently, and a westerly
wind blew through the only open door. In addition, the
calves’ high protein diet made the formation of H, S more
likely.

A number of toxic gases are released from decomposing
manure, but H,; S, carbon dioxide, methane, and ammonia
are of principal concern (2). H, S, the most toxic of these,
can cause headache, irritation of the mucous membranes
and respiratory tract, nausea, and dizziness at low concen-
traticns (10-50 ppm). These symptoms usually accompany
a rotten egg or sickeningly sweet odor; however, sense of
smell is not always a reliable indicator because of the rapid
extinction of olfactory sensation with increasing concen-
trations (>>100 ppm). Syncope and death following respira-
tory paralysis can occur at high concentrations (1,000 ppm}
with little or no advance warning.

Several preventive measures may be taken to reduce
farm workers’ risk of toxic gas exposure from liquid manure
systems. These steps include improving ventilation and
developing contingency plans for evacuating animals and
workers from enclosed farm buildings while the manure is
agitating. Additionally, agricultural authorities have recom-
mended that workers who must enter a closed space con-
taining a manure tank should wear self-contained air packs
and safety harnesses, and that reserve workers should be
stationed outside {6,7).

References

1. National Institute for Occupational Safety and Health: Criteria
for a recommended standard — Occupational exposure to hydrogen
sulfide (DHEW [NIOSH] pub no. 77-158). Cincinnati, NIOSH,
1977, pp 1-149

2. Muehling AJ: Swine housing and waste management: A research
review. Urbana, lll., Cooperative Extension Service, University of
linois, 1969, pp 65-78



48 MORBIDITY AND MORTALITY WEEKLY REPORT

Toxic gases — continued

3. Bates DW: Manure gases kill 25 head in Ohio. Hoard’s Dairymen.
Oct 10, 1977, p 1160

4. Donham KJ, Rubino M, Thedell TD, Kammermeyer J: Potential
health hazards to agricultural workers in swine confinement build-
ings. J Occup Med 19:383-387, 1977

February 10, 1978

5. Boy drowns in hog pen flush pit. St. Louis Post-Dispatch, May 9,
1972

6. Midwest Plan Service: Livestock Waste Facilities Handbook.
Ames, lowa, lowa State University, 1975, pp 1-96

7. Filetcher WJ: Safety hazards associated with livestock waste.
Presented at the winter meeting of the American Society of Agricul-
tural Engineers, Chicago, December 1971

influenza — Worldwide

Colorado: Two H1N1 viruses resembling A/USSR/90/77
have been recovered from cadets at the U.S. Air Force
Academy in Colorado Springs. An outbreak of influenza-
like disease began there on January 29, and since then 60.5%
of the approximately 4,200 cadets have reported illness. No
other isolates of this strain have been recovered from
personnel permanently stationed at the Academy or from
civilians in the community. Two H1N1 viruses similar to
A/USSR/90/77 have been isolated during a current out-
break of influenza at Lowry Air Force Base near Denver.
Wyoming: Since last week’s report (7}, 4 additional influ-
enza isolates have been recovered from the outbreak at the
University of Wyoming in Laramie. Three of the isolates
resemble A/USSR/90/77 (H1N1), and 1 resembles A/Texas/
1/77. In Cheyenne, during a recent outbreak of influenza
at Francis Warren Air Force Base, 1 virus similar to A/
USSR/90/77 (H1N1) and 1 similar to A/Texas/1/77 were
recovered. In general, influenza outbreaks throughout
Wyoming have been decreasing, as indicated by declines in
school absenteeism and the number of visits to physicians.
Michigan: Specimens collected during an influenza outbreak
in Tecumseh, where A/Texas/1/77-like viruses had previously
been recovered, have yielded 1 isolate that resembles A/
USSR/90/77 in preliminary tests. The specimens were ob-
tained from a 20-year-old resident who was ill in mid-Jan-
uvary. A similar H1N1 virus was isolated from a student at
Michigan State University in East Lansing who became
ill in late January.

Elsewhere in the United States: Based on reports sent to
CDC from 121 U.S. cities for the week ending February
4, pneumonia and influenza deaths are again elevated above
the epidemic threshold (Figure 2).

Elsewhere in the world: On January 24, Japan notified the
World Health QOrganization that H1N1 strains resembling
A/USSR/90/77 had been recovered from patients during
outbreaks (2). Until then, only A/Texas/1/77-like viruses
had been reported. Viruses resembling A/USSR/90/77
have also been isolated in Hungary, Bulgaria, and Czecho-
slovakia during localized outbreaks. In Bath, England,
during an outbreak of influenza at a boarding school,
5 viruses resembling A/USSR/90/77 and 6 resembling A/
Victoria/3/75 were recovered.

Reported by Co! GD Lathrop, MD, R Slemons, DVM, Brooks Air
Force Base; G Miekeljohn, MD, University of Colorado Medical Cen-
ter; A Monto, MD, University of Michigan School of Public Health;
Appropriate State and Territorial Epidemiologists and State Labora-
tory Directors; WHO Collaboratoring Laboratory for Influenza,
Respiratory Virology Br, Virology Div, Bur of Labaratories, Surveil-
lance and Assessment Br, Immunization Div, Bur of State Services,
National Morbidity and Mortality Statistical Activity, Bur of Epi-
demiology, CDC.
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FIGURE 2. Pneumonia-influenza deaths in 121 United States cities
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Measles — Michigan

ic-lr-:i‘e first reported school-based outbreak of measles if
or ingin for .the 1977-78 school year occurred in Septem-
and b ake City. The first case developed on September 11,
of t V.Nove.ember 30, a total of 27 had been reported. Ages
"€ ill children ranged from 15 months to 16 years, with
:h'ldren {74%) between 5 and 14 years. Twenty-five
WO're” had a typical measles prodrome and rash illness.
Siite ‘:thers,.however, ages 11 and 12, with known expo-
and ano tvpfcal measlt_es cases, had febrile illnesses, cqugh,
Both Chf_"(YplcaI rash Ilmlted primarily to the extremities.
Measl 'ld"e_n hz_ld received 1 dose of an unknown type of
$ vaccine in 1966, before age 1. Two children, 1 with

typi
Pical measles and 1 with atypical measles, required hospi-
Wiization

chil

C ”[aabo_ratory results were available on 7 children. One
N With atypical disease and 5 children with typical mea-

]
tinsat‘{Vere. found to have 4-fold or greater rises in hemagglu-
2Uon-inhibition {H1) antibody titers. The other child

ert:mazypiffal measles had an HI titer of 1:1280 on a single

Pecimen drawn 7 weeks after the acute iliness.
re“:eaﬁles vaccination historY was elicited for all 27 chil-
before . had never been vaccmat.ed, 9 had been vaccinated
e reasge 1, e?nd 7 had been vaccmate.d aft.er age 14 months.
ren Var_OHS given fqr the lack of vaccination in the 11 chil-
aMmilias 'ef- Two children had a history of egg allergy. The
ren Wero 6 others had moved a't about ‘Fhe time the chil-
aroung te to 'I?E vaccinated or said thgy “just hadn’'t gotten
vacc"ﬂatez It.” One 15-month-old child was to have been
Veargy s the week after. she had onset of measles, one 3-
L glrl had hgd a mild ”cold’.’ at age 1 when she was
Vacoing . een_V_accmated, and 1 child’s parents had refused

N religious grounds.

cinatzzeb:; the parents of the 9 children who had been vac-
tion, The ore age 1 were aware of thela need .for revaccina-
Private phse f:hlldren had received their vaccinations from
Ysicians or from local health department clinics.

e

Cur,

W

Because of insufficient data, no accurate vaccine efficacy
rate could be calculated. A complete review of school im-
munization records, with institution of control measures,
has been undertaken by the local health department with
the assistance of the Michigan Department of Public Health.

Reported by R Reynolds, PHN, Missaukee County Health Office;
T Cardinal, MD, Michigan District Health Officer, N Hayner, MD,
State Epidemiologist, Michigan Dept of Public Health; Immuniza-
tion Div, Bur of State Services, Field Services Div, Bur of Epidemi-
ology, CDC.

Editorial Note: Vaccine efficacy studies have demonstrated
that measles vaccine is highly effective when appropriately
stored and administered (7). Consistent with these findings,
most of the measles cases reported in the United States in
recent years have occurred in children who have never been
vaccinated or who were initially vaccinated when they were
less than 1 year of age and were not revaccinated (2). Histo-
ries of egg allergy or minor respiratory infections are not
contraindications to the administration of measles vac-
cine (3).

As illustrated here, epidemiologic investigations of mea-
sles outbreaks can provide useful information for identifying
who is at high risk of contracting disease and why. The
answers can then be used to modify measles control pro-
grams to reach those high-risk groups. Particularly trouble-
some is the fact that none of the parents of children who
had been vaccinated at less than 1 year of age were aware
of the need for revaccination. The establishment, main-
tenance, and periodic review of immunization records by all
responsible parties are key elements in measles control.
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Malaria in the United States — 1976

nii::"shtundred and six cases of malaria with onset in the

1976 Thiates and Puerto Rico were reported to CDC in

Periqq ; § total represents a 9.2% decrease over the similar
N 1976 when 447 cases were reported.

s | P
N 1975, most of the reported cases were in civilians.

Although civilian cases decreased from 430 in 1975 to 401
in 1976, they comprised 99% of all cases diagnosed in this
country. Declining cases of malaria among military person-
nel, a trend first noticed in 1971, continued with the fig-
ure falling from 17 in 1975 to 5 in 1976 and reaching
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