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Giants on Clay Feet—COVID-19, infection control
and public health laboratory networks in England,
the USA and (West-)Germany (1945-2020)

Claas Kirchhelle*

Summary. In early 2020, COVID-19 exposed differences in public health laboratory systems’ test-
ing abilities. Focusing on Germany, the USA and the UK between 1900 and 2020, this article argues
that studying the distinct evolution of laboratory infrastructures is critical to understanding the his-
tory of infection control and the limits of template-based reforms in global health. While each ana-
lysed laboratory infrastructure was shaped by a unique national context, neoliberal visions of lean
public services and declining resources led to significant reform pressure from the 1970s. The US
Center of Disease Control's model of epidemic intelligence provided an attractive template to inte-
grate resources and focus planning on preparedness scenarios. It also helped justify cuts to local
laboratory infrastructures. Effects were uneven: in the USA and the UK, improved integration failed
to compensate for local laboratory cuts and loss of autonomy. By contrast, Germany’s subsidiary
principle allowed for limited federal integration while leaving local services mostly intact.

Keywords: Public health laboratories; Epidemic Intelligence; Preparedness; Laboratory
Infrastructures

The reliable functioning of public health laboratories is a cornerstone of modern disease
control. This became particularly obvious amidst the early spread of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2). Until the licensing of the first COVID-19 vac-
cines in late 2020, the classic public health tools of testing, contact tracing and isolation
were the most effective means of containing the novel virus. On 16 March, World Health
Organization (WHQO) director Tedros Adhanom Ghebreyesus acknowledged this by call-
ing on all nations to ‘test, test, test’.! Reactions varied. To the surprise of many, the pan-
demic revealed weaknesses in the laboratory systems of USA and the UK—the two
countries considered best prepared by international reviews—while lower-ranked
Germany was praised for rapidly upscaling testing.? In trying to explain these
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discrepancies between countries with similar political systems and resource Ievels jour-
nalists have highlighted funding cuts for Anglo-American laboratory systems,® flawed
decision-making by the Johnson and Trump administrations, and errors by public health
agendcies.* Social scientists have focused on wider structural factors such as public health
responses’ lack of sensitivity towards entrenched socio-economic disparities, ineffective
communication, and an over-reliance on outsourcing testing.5 Meanwhile, historians
have described the global COVID-19 response as a sign of the fragility of biomedical
promises of microbial control and the dangers of over relying on mathematical modelling
and preparedness scenarios.®

This article complements and goes beyond these analyses by using COVID-19 as an op-
portunity to survey the longer-term technological trends, epidemiclogical ideals and political
trajectories shaping public health laboratory systemns in (West-)Germany, the UK and the
USA. Drawing on Susan Ley Star and Karen Ruhleder’s seminal work on invisible infrastruc-
tures that become visible in times of crisis,” it argues for a broader (re-Jengagement with the
mundane technical systems underpinning modern public health. In the case of the labora-
tory, historians of science and medicine have already devoted significant attention to the
early history of public health microbiology and international standardisation.® Meanwhile,
scholars of epidemiology and public health have highlighted how rising amounts of micro-

bial data informed new approaches to modelling disease and vaccine politics.® However,
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few have focused on how these developments fed back into existing laboratory networks or
how the later twentieth century gave rise to a new form of networked laboratory infrastruc-
ture capable of processing tens of thousands of samples and exchanging information—al-
most—in real time.'® Adaptations and gaps within these new laboratory infrastructures
have similarly failed to attract sustained historical analysis. Social scientists and historians of
global health have rightly highlighted complications resulting from the simplistic export of
templates of laboratory surveillance, epidemic intelligence and preparedness to low-income
settings.'” However, the fact that the very same high-income laboratory infrastructures that
underpinned these developmental templates were themselves experiencing problems when
it came to routine disease control has not been sufficiently reflected.’? As this article will
show, paying close attention to the varying evolution of laboratory infrastructures is key to
understanding the complex interplay between local and national disease surveillance as well
as the ambivalent public health legacies of twentieth century templates of epidemic intelli-
gence and preparedness.

After providing an overview of the unsystematic origins of public health laboratories in all
three countries, the article’s first part traces the factors shaping the evolution of (West)-
German, the UK, and the US laboratory networks between ca. 1930 and 1970. During this
period, laboratories in all three countries became integrated into increasingly sophisticated
networks of microbial processing, storage and exchange. Each network evolved to meet the
needs of distinct biosecurity concerns, political environments national health systems, as well
as in response to competition from commercial or hospital-based laboratory services.
However, a shared underlying ideal centred on integrating the national provision of special-
ised reference services with routine microbial testing and public health work at the local level.

Coordinating these laboratory networks and the growing amount of microbiological
data produced by them required significant fiscal investment and new forms of informa-
tion processing. During the 1950s, the US Center of Disease Control (CDC) responded to
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the challenge of coordinating autonomous state laboratory networks by developing a
new organisational template of epidemic intelligence and integrated disease reporting.
Rather than producing high volumes of microbiological data, the focus was on pooling,
sorting and transforming various streams of information on disease prevalence into ac-
tionable intelligence.

Part two of the article traces the domestic adoption and subsequent spread of the US
epidemic intelligence template to other countries. Starting in the 1970s, authorities in
the USA and the UK used the template to justify focused investment in high-tech labora-
tories for individual pathogens, automated sample processing, electronic reporting sys-
tems, centralised epidemiological coordination and rapid response capabilities. Reforms
were, in part, driven by visions of real-time surveillance and a strategic reorientation of in-
fection control towards hypothetical preparedness scenarios. However, in both countries,
they were also a reaction to neoliberal ideals of lean public services, declining resources
for routine communicable disease control, and cuts to public health laboratory services.
The result was a growing imbalance of national capabilities, an outsourcing of laboratory
services to the private sector and a relative loss of influence on the part of traditional pub-
lic health microbiologists.

Focusing on the 1990s, part three reconstructs how their growing expertise in molecu-
lar typing, electronic reporting and epidemic intelligence allowed centres of excellence
like the American CDC and the UK's Colindale campus to serve as international models
for a cost-effective, sentinel-based laboratory approach to microbial disease surveillance.
It simultaneocusly tracks how outside of these centres of excellence, streamlined reporting
capabilities not only failed to compensate for, but also helped justify further cuts to local
public health infrastructures and routine diagnostic services. As described in part four,
the growing structural weaknesses of Anglo-American laboratory infrastructures were
not fixed by brief funding surges in response to public health emergencies. They were
also not picked up by international preparedness reviews that had been shaped around
ideals of pandemic preparedness and epidemic intelligence and were dominated by
experts from both countries.

In all of this, (West-)Germany provides an interesting contrast to the Anglo-American
history of central integration and local erosion. Following the public health establishment’s
close involvement with Nazi racial hygiene, the post-war years saw competencies handed
back from the federal centre to state and communal authorities. Despite Cold War com-
petition over health indicators, public health remained a relatively neglected policy area
and the sub-par performance of West Germany's fragmented laboratory services served
to highlight the advantages of more integrated systems. A major push to strengthen and
integrate public health and laboratory systems occurred in the wake of reunification.
Advised by the US experts, Germany began to integrate communal and state-based labo-
ratory networks and (re-)establish the Robert Koch Institute (RK!) as a coordinating hub of
epidemic intelligence. Despite this push for centralisation, the subsidiary principle
(Subsidiriatatsprinzip) of Germany's federal constitution, which holds that decisions should
be made at the most decentralised level, meant that states continued to have considerable
influence and that powers for Berlin came at the price of federal resources for local and
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state authorities and laboratories. This system not only helped retain local testing capabili-
ties, but also allowed for a certain flexibility of responses should national centres of excel-
fence be overwhelmed. The article concludes by reflecting on what insights the technical
and political history of laboratory infrastructures and surveillance ideals may hold for post-
COVID infection control.

Part One: From Patchwork to Control (ca. 1930-1970)

Public health laboratory infrastructures have always been shaped by a mix of politics
and science. While the roots of modern microbiology date back to the mid-nine-
teenth century, it was only after 1900 that bacteriological investigations began to
play an increasingly prominent role in public health."® The reasons for this are mani-
fold: new technologies such as selective media, biochemical and serological typing
and sero-diagnostics were enhancing bacteriologists’ ability to survey microbial envi-
ronments. Collaborative investigations with epidemiologists highlighted previously
unknown modes of disease transmission and dynamics as well as new environmen-
tal, animal, and human reservoirs of disease.'® Meanwhile, governments in North
America, Europe and parts of Asia and South America were investing more resources
in containing microbial threats to their civilian and military populations as well as co-
lonial work forces.'®

Key to the resulting ‘hunt’ for microbial reservoirs of disease was the integration of
laboratory-based bacteriological with clinical and epidemiological resources.'® While
early efforts were characterised by ad hoc alliances between different academic and
medical disciplines,'” the First World War saw a dramatic expansion of integrated micro-
bial monitoring. Between 1914 and 1918, all major powers deployed a mix of sanitary
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31, J. A Mendelsohn, 'Cultures of Bacteriology:
Formation and Transformation of a Science in France
and Germany, 1870-1914" (unpublished PhD thesis,
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2010), 87-114; Hardy, Salmoneila, 111-33; C
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Notes and Records, 2020, 74, 539-565.
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measures, vaccination, epidemiological surveillance, and bacteriological mass-testing to
curb the spread of bacterial diseases like typhoid. Wartime bacteriologists, however,
proved powerless when it came to explaining—Iet alone containing—the viral Spanish
Flu pandemic (HIN1) or phenomena such as the variation of virulence among isolates
from the same bacterial species. Meanwhile, intrusive wartime surveillance systems
proved unpopular amongst civilians.'®

Although many wartime surveillance systems were dismantled after 1918, they con-
tinued to influence the thinking of interwar planners. In all three analysed countries,
the 1930s saw growing state involvement in medical and social care, rising clinical de-
mand for testing and fears of bacteriological warfare led to a renewed emphasis on
expanding and integrating public health laboratories. As will be shown, emerging lab-
oratory networks were shaped both by unique national circumstances and the shared
ideal of integrating the local provision of microbiological services with specialised na-
tional reference centres, which could identify rare pathogens, store and provide micro-
bial reference strains, establish and enforce standardised laboratory protocols, and
survey disease prevalence trends.'®

In the UK, public health laboratories had begun to arise unsystematically at the local
level since the late nineteenth century. Although calls for a cohesive national pathol-
ogy service dated back to 1913, Britain's Ministry of Health (est. 1919) and Medical
Research Council (MRC) (est. 1913) only slowly began to consolidate preventive and
research activities during the interwar period.?® A limited amount of central testing
and epidemiological coordination of outbreak responses was conducted by London’s
Lister Institute and a three-man Ministry of Health laboratory on Endell Street, which
was ‘depressing in [its] appearance and poorly equipped’.?' Beyond this, most investi-
gations continued to be carried out in a decentralised fashion by local medical officers
of health (MoHs), a few dedicated communal public health laboratories, and commer-
cial, hospital and university laboratories—who did not always report findings to the re-
sponsible MoH.?% Routine testing was limited, mass bactericlogical sampling usually
took place in response to larger outbreaks, and epidemiological analysis mostly

8 Pouget, ‘Reflections on Medical and Sanitary Diseases, 2019, 69, S$385-87: R. Davidson,

Action in Times of Scientific Uncertainty—The
Management of the Fu Epidemics by the French
Military Medical Service after the World Pandemic’,
£STS (under review); Mendelsohn, ‘From Eradication
to Equilibrium’; Méthot, ‘Bacterial Transformation
and the Crigins of Epidemics in the Interwar Period’;
S. Berger, Bakterien in Krieg und Frieden: Eine
Geschichte der medizinischen  Bakteriologie in
Deutschland,  1890-7933  (Géttingen:  Wallstein
Verlag, 2009), 291-374; O. Amsterdamska, ‘Medical
and Biological Constraints: Early Research on
Variation in Bacteriology’, Sodal Studies of Science,
1987, 17, 657-87, 0. Amsterdamska, ‘Stabilizing
Instability: The Controversy over Cyclogenic Theories
of Bacterial Variation during the Interwar Pericd’,
Journal of the History of Biology, 1991, 24, 191-222;
C. Gradmann, M. Harrison, and A. Rasmussen,
Typhoid and the Military’, Cinical Infectious

“Searching for Mary, Glasgow": Contact Tracing for
Sexually Transmitted Diseases in Twentieth-Century
Scotland’, Social History of Medicine, 1996, 9, 195~
214,

"This ideal of networked standardisation was shared
at the international level, P. M. H. Mazumdar, ‘The
State, the Serum Institutes and the League of
Nations’, in C. Gradmann and J. Simon, eds,
Evaluating and Standardizing Therapeutic Agents,
7890-1950 (New York and Basingstoke: Palgrave
Macmillan, 2010), 118-38; P. M. H. Mazumdar, ‘In
the Silence of the Laboratory’, 437-59.

2Hardy, Salmonelia infections, 114.

21G. S. Wilson, ‘Public Health Laboratory Service—Part
IV, British Medical Journal, 1948, 1, 677-82, 678.

2%Hardy, Salmonella Infections, 111-30; Wall, Bacteria
in Britain, 15576, Hardy, ‘Scientific strategy and Ad
Hoc Response’.
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followed 19th shoe-leather case tracking.?® In 1939, an incomplete survey counted at
least 32 county or municipal labs across England and Wales.?*

Biosecurity fears triggered a gradual move towards more systematised laboratory cov-
erage. Concerns about the weaponisation of bacteriological agents had existed since the
emergence of pure culture techniques around 1880. However, they were heightened
during the 1920s as a result of German agents’ wartime attempts to infect Allied live-
stock and post-war bioterrorism allegations against Irish Republicans.?® Fears that
Britain’s fragmented laboratory system would not be able to respond to new forms of
bacteriological sabotage and warfare were voiced by the Committee of Imperial Defence
in 1934 and led to the establishment of a Subcommittee on bacteriological Warfare in
November 1936. In the case of war, it was decided to establish a centralised emergency
laboratory network spanning urban and rural areas across England and Wales (Scotland,
Northern Ireland, and London had distinct arrangements). The Emergency Public Health
Laboratory Service (EPHLS) would protect troops and civilians from epidemics and bacteri-
ological sabotage. A ‘sister’ organisation at Porton Down would develop offensive and
defensive capabilities.?®

The EPHLS was mobilised as part of the newly centralised Emergency Medical Services
1 week before the declaration of war on 3 September 1939. An integrated network of
19 laboratories was set up across England and Wales with provincial laboratories report-
ing back to a central laboratory headquartered away from enemy aircraft in Oxford
(Figure 1). Despite complaints from commercial laboratories, the ability of EPHLS to offer
free epidemiological, microbiological and other laboratory services soon convinced MoHs
and health professionals to collaborate with the new organisation. The collaboration held
mutual benefits. At the local level, disease control was boosted by free EPHLS laboratories
and experts. Standardised bacteriological data and processing (rising from 929 to
247,214 specimens per month between October 1939 and December 1941) helped
EPHLS researchers survey national microbial prevalence and uncover interlinked out-
breaks that would have remained invisible to local investigators.?’

In the absence of bacteriological attacks, EPHLS research also developed new labora-
tory technologies: national phage-typing schemes were rolled out for typhoid, paraty-
phoid, Salmonelia enterica serovar Typhimurium and Staphylococcus aureus; 'Moore
swabs’ were developed to isolate and trace bacteria in sewer and water systems; central-
ised ‘finger print registries’ for typhoid carriers were established; and microbial

23], Steere-Williams, The Filth Disease: Typhoid Fever
and the Practices of Epidemiology in Victorian
England (Rochester: University of Rochester Press,
2020), 271-82.

24D, Rowland, Mapping Communicable Disease
Control  Administration In  The UK  Between
Devolution and Europe (London: Nuffield Trust,
2006), 18.

2%8.  Balmer, Britain and Biological Warfare
(Basingstoke: Palgrave Macmillan, 2001); F. Lentzos,
J.-P. Gouyon, and B. Balmer, ‘Imagining Future
Biothreats. The Role of Popular Culture’, in A.
Wenger et al, eds, The Politics and Science of

Prevision (London and New York: Routledge, 2020),
158-76; M. B. Barry, 'The Curious Case of the “Sinn
Fein Typhoid Plot"’, History Ireland, 2020, 6, 30-4.

26G. S. Wilson, ‘Public Health Laboratory Service—Part
.

27R. E. 0. Williams, Microbiology for the Public Health.
The Evolution of the Public Health Laboratory Service
7939-7980 (London: Public Health Laboratory
Service, 1985), 10 & 19; C. Kirchhelle, Z. A. Dyson,
and Dougan, ‘A Biohistorical Perspective of Typhoid
and Antimicrobial Resistance’, Clinical Infectious
Diseases, 2019, 69, S388-94, S390.
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taxonomies were refined.?® Its track record secured the EPHLS a post-war future.
Although Britain’s National Health Service (NHS) (est. 1948) divorced public health from
medical care and maintained its own microbiology services, the renamed Public Health
Laboratory Service (PHLS, est. 1946) managed to maintain a large-scale laboratory net-
work. Many PHLS laboratories’ location in hospitals and close ties to MoHs allowed for
rapid and flexible responses to local problems. Between 1947 and 1953, the PHLS ex-
panded from 28 to 50 laboratories (Figure 1). Headquartered in Colindale, it also began
to play a prestigious international role through managing international reference labora-
tories for Salmonella and Staphylococci.?® In 1960, the PHLS Act transferred responsibility
for the PHLS from the MRC to the Ministry of Health—thereby establishing the PHLS as a
specific body within Britain's health protection structure.°

In marked contrast to parallel developments in the US, epidemiology was not a domi-
nant discipline within the early PHLS. Despite having conducted interwar research in ex-
perimental epidemiology,®’ the initial co-directors of the service (Graham Selby Wilson,
William MacDonald Scott, and William Whiteman Carlton Topley) had focused the service
on providing basic and specialist laboratory services to MoHs. Resulting epidemiological
outbreak investigations were usually headed by MoHs with PHLS specialists advising. The
focus on microbiological service provision was mirrored in the wider organisational struc-
ture of the PHLS, which centred on relatively autonomous local laboratories and a select
number of powerful reference laboratories in London. The service's main monthly bulletin
remained dominated by articles on laboratory technigues and protocols, the identification
of new bacterial types, and occasional model investigations of individual outbreaks.

A dedicated PHLS Epidemiological Research Laboratory was eventually established un-
der the directorship of W. Charles Cockburn in 1946. Similar to the American CDC,
Cockburn'’s office began to gather national disease data—first on salmonellosis and then
on other diseases—and provided expertise on the efficacy of pertussis vaccine roll-outs
and clinical trials involving experimental polio and rubella treatments and prevention. A
weekly joint publication of microbiological and epidemiological information began to be
published from the late 1950s onwards.?? However, overall, epidemiology continued to
play a secondary role to public health microbiology.
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1953, 1, 190-91.

3%Rowland, Mapping Communicable Disease Control
Administration in the UK, 20.

3Topley and Wilson had studied questions of herd im-
munity and virulence shifts during the 1920s, for an
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1944, 698-712.
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€20z aunr Z| uo }senb Aq G/66099/€0./8/GE/RI0NIE/YS/WOD"dNO"OILSPEOE//: SARY WO PSPEOIUMOQ

INQ000207449_0008



Laboratory infrastructures in the UK, US, and (West-)Germany 711

Parallel developments in the USA would transform this relatively passive mode of na-
tional epidemiological analysis into a new template of active epidemic intelligence cen-
tring on integrated data gathering, centralised analysis, and rapid outbreak response
capabilities. The new template would not only shift the relative influence of public health
microbiologists and epidemiologists in favour of the latter group, but also prove a suc-
cessful international export.

Similar to the UK, the US public health laboratories had emerged in an unsystematic
fashion from the late nineteenth century onwards. In 1887, a National Hygienic
Laboratory (predecessor of the National Institutes of Health) was established at the
Marine Hospital in Staten island. By 1907, all the US states had boards of health, which
were supplemented by local and county health departments.®® In 1914, 47 of 48 states
reported on the activities of their dedicated public health laboratories. National organisa-
tions like the State Laboratory Directors Conference (est. 1927, now Association of Public
Health Laboratories (APHL)) and Association of State and Territorial Health Officials (est.
1942) were established to coordinate activities and large-scale Rockefeller Foundation
funding for disease control further boosted laboratory capacity.®*

However, in a noted difference to England and Wales, responsibility for infection con-
trol was not transferred to the federal level but continued to rest with individual states.
This meant that federal officials focused efforts on strengthening inter-state surveillance
and assisting state-level programmes with earmarked funds and expert services.*® During
the interwar period, the Public Health Service (PHS) and other federal authorities stepped
in to stop human, animal and plant diseases from crossing state borders. The PHS also
supported states with the control of venereal disease and malaria and collected data on
29 notifiable diseases.®® Legislative reforms increased ties between federal and state au-
thorities. The 1935 Social Security Act provided a permanent machinery for the distribu-
tion of federal funds via grant-in-aid to state and larger local health departments and the
1938 National Venereal Disease Control Act released significant funds for state-based
interventions.>’ However, ultimate authority over laboratories and funding continued to
rest with individual states.

Despite improved interwar coordination, state-based responsibility meant that there
remained considerable variation in the quality, number and speed of laboratory services.
Free official public health laboratory services were unevenly distributed with poorer and
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1998, 48, 1141-1147; Ancnymous, ‘Public Health
Laboratories’, JAMA, 1916, 66, 1309-1310. S. B.
Thacker and R. L. Berkelman, ‘Public Health
Surveillance in the United States’, Epidemiologic

Out Disease: A History of the International Health
Division of Rockefeller Foundation (1913-1951)
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rural areas enjoying less coverage than wealthier and metropolitan areas. Responding to
these gaps, a growing number of commercial mail order and hospital-based pathology
laboratories offered for-profit tests for various diseases. Quality concerns led to attempts
by professional societies to regulate commercial services via approved laboratory lists and
training curricula.®® Quality assurance problems were not limited to the private sector. In
so-called centralised states, state health authorities operated local health departments as
branches, which made laboratory quality control and data collection easier. However, in
decentralised states, local health departments were financed by local governments and
retained more authority and responsibility for the delivery of public health services, which
complicated oversight.®® Resulting variations in data provision and quality made it hard
to make robust claims about national or state-level disease incidence.

Problems were compounded by blurred state-level responsibilities. In 1940, a PHS sur-
vey came to the 'somewhat startling’ realisation that ‘within a single State as many as 18
separate agencies contribute something to the health activities’ and that 'no jurisdiction’
had less than ‘6 agencies involved’.*® Communicable disease responsibility was mostly lo-
cated within state health departments, but additional responsibilities could be located in
as many as eight other agencies. Blurred responsibilities negatively impacted notification
practices and laboratory quality control.#! Laboratory work was also heavily skewed to-
wards a limited number of prominent pathogens. As a result of the 1938 Venereal
Disease Law and marital examination laws, syphilis testing occupied two-thirds of US
states’ entire diagnostic laboratory work. However, only 16 states regularly assessed
commercial Wassermann tests and only nine controlled diagnostics for other diseases.*?
Funding differences exacerbated performance variations. In 1940, US states spent ca.
$285 million on public health (ca. $1.90 per capita). However, Tennessee only spent
$0.76 per inhabitant whereas New York spent $3.27 and Hawaii $5.03.43

For the US infectious disease control to improve, there was a need to boost coordination
between federal and state authorities, expand laboratory services and standardise labora-
tory testing and reporting protocols. Similar to the UK, the Second World War provided an
important stimulus. Domestically, disease control was an important part of wartime effi-
ciency drives and justified investment in public health and laboratories systems. Externally,
the global nature of the war and concerns about Japanese biowarfare justified creating
centralised epidemiological coordination and medical intelligence capabilities.** Both
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“Essay—Public Health and War', US National Library of
Medicine—History of Medicine, 12 October 2021
https //vvwvv nim.nih. gov/hmd/digicollﬁ/ph qtvv/essay

Cambridge Uiniversity Press, 2018), 47-85.

v DEDECIIMGT

AN TG DRLBDED S Sty U

INQ000207449_0010



Laboratory infrastructures in the UK, US, and (West-)Germany 713

developments carried over into the post-war period. With spending increasing at the local,
state and federal levels, 86 per cent the US citizens were served by a local health depart-
ment in 1950 and over 34,000 persons were employed full-time in various public health
agencies.*® The 1944 Public Health Service Act also strengthened central oversight by spec-
ifying a federal coordinating role over US public health.*® From 1951, PHS officials and the
Council of State and Territorial Epidemiologists began to meet annually to decide on a list
of diseases to be reported by states. Notified data was soon compiled and published on a
weekly basis in what would become the Morbidity and Mortality Weekly Report®’

The biggest innovation to come out of the 1940s reordering of the US public health
was a national centre of epidemiological and bactericlogical expertise. Originating in war-
time malaria and typhus control programmes, the CDC was established as the
Communicable Disease Centre in 1946. As an initially obscure federal department outside
Washington DC, the young agency had to convince Congress, the PHS, and individual
states to finance its activities and transfer powers.*® Another challenge lay in expanding
its remit from vector-borne to other diseases. Boosted by biological warfare concerns and
expanding vaccine schedules,*® the CDC solved both challenges by providing epidemio-
logical advice, bactericlogical reference services and rapid local assistance during out-
breaks. Between 1950 and 1960, the young agency acquired responsibility for federal
disease responses (1950}, established a national network of assigned typing laboratories
(1951), acquired responsibility for venereal disease (1957) and tuberculosis control (1960),
and oversaw programmes against polio (1955), influenza (1957) and nosocomial infec-
tions (1957).%% The 1969 Clinical Laboratories Improvement Act further expanded CDC
power over domestic microbiology by giving it the authority to license clinical laboratories
soliciting or accepting specimens in interstate commerce. Internationally, the CDC turned
into an increasingly prominent arm of the US soft power diplomacy and was designated
International Influenza Center for the Americas, International Shigella Centre, and WHO
serological reference centre for syphilis.®’

Although some have described it as a ‘dumping ground'®? for declining public health
programmes, the rapid expansion of the CDC was underpinned both by bureaucratic
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opportunism and an increasingly concrete ideal of centralised epidemic intelligence.
Because it never acquired control over state or local laboratory networks, the CDC fo-
cused on supporting states and gathering and analysing resulting disease data. This focus
on supporting rather than controlling baseline public health services was reflected in its
motto: "We exist to serve the states.” It also led to a distinct distribution of power be-
tween the agency's four branches (epidemiology, laboratory, training and technology). In
Savannah, the CDC's technology branch acquired significant resources through its in-
volvement with the US malaria eradication programmes and by developing equipment
for mass vaccination campaigns. In Atlanta, the training branch provided courses and ed-
ucational material while the bacteriology branch gained international renown through
the work of microbiologists like Philip R. Edwards. However, it was in the epidemiology
branch that the biggest influence and power within the CDC rested >

Headed by famed epidemiologist Alexander Langmuir, the CDC epidemiology branch
built on wartime models of ‘medical intelligence’ by conceiving of infectious disease sur-
veillance as a form of systematised intelligence gathering and analysis. In contrast to the
traditional focus of public health surveillance on tracing the transmission of pathogens
between individuals, Langmuir focused on surveying larger (human and microbial) popu-
lations.>® According to Langmuir, surveillance was:

. the continued watchfulness over the distribution and trends of incidence
through the systematic collection, consolidation and evaluation of morbidity and
mortality reports and other relevant data. Intrinsic in the concept is the regular dis-
semination of the basic data and interpretations to all who have contributed and to
all others who need to know. The concept, however, does not encompass direct re-
sponsibility for control activities. These traditionally have been and still remain with
the state and local health authorities.®

Although Langmuir was careful not to infringe on state competencies, this did not mean
that he thought of surveillance as a passive activity. At his behest, a dedicated CDC
Epidemic Intelligence Service (EIS) was formed in 1951. With deliberate overtones of mili-
tary intelligence activities, the EIS was tasked with coordinating responses to disease out-
breaks—and biological attack—that exceeded local and state capabilities. A cadre of EIS
officers could rapidly deploy while Atlanta provided centralised coordination. The EIS’
logo summed up this combination of ‘boots on the ground’ field epidemiology, central-
ised analysis and increasingly international ambition by depicting a globe straddled by a
sole.>” Despite fierce rivalries with other CDC “fiefdoms™>®—in particular the laboratory
57&.
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branch—Langmuir's vision of integrated surveillance and epidemic intelligence would
play a profound role in shaping the organisational evolution of the CDC and wider inter-
national thinking about infection control.>® Whether the existing organisation and scale
of post-war public health laboratory infrastructures was the most cost-effective way of
achieving this control became debatable.

In contrast to Britain’s centralised laboratory infrastructure and the US model of state-
based systems and service-like federal coordination, West Germany's public health
laboratory infrastructure was deliberately decentralised. During the Kaiserreich, German
bacteriology had achieved international renown but remained decentralised outside of
Prussia and the military. By 1911, there were over 50 official bacteriological institutes
across the German states.®% Centralisation efforts occurred during the First World War
and the interwar era. However, it was the fusion of public health and racial hygiene dur-
ing the Nazi era that triggered the most dramatic expansion of state investment in and
centralisation of public health activities. Within a year of the 1934 law for the unification
of the health system (Gesetz zur Vereinheitiichung des Gesundheitswesens), there were
740 official public health departments (Gesundheitsdmter) across Germany. Local and
state-level departments and hygiene institutes frequently employed bacteriologists to
screen populations for venereal disease, tuberculosis, and other perceived threats to pub-
lic and racial health. There were also close connections between leading bacteriologists
at the Reichsgesundheitsamt, the military and the RK/ at the national level.%" A further in-
tensification of laboratory and clinical screening occurred following the passage of the
regulation to fight transmissible diseases on 1 December 1938—although wartime pres-
sures soon constrained available resources .52

Their enthusiastic support of Nazi racial hygiene meant that large parts of the German
public health and bacteriological establishment fell into disrepute after 1945, In West
Germany, prime responsibility for public health laboratories and infection control was
decentralised and firmly re-embedded in the Federal Republic’s 10 states (Bundeslédnder)
and powerful municipalities (Kommunen).®® In contrast to communist East Germany's
centralised health and public health systems, West Germany's federal government lim-
ited itself to acting as a political ‘'manager’ enacting compromises between different
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Bedingungen flr eine effektive mikrobiologische Netzwerke: Die interpersonellen und interinstitutio-
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(Gottingen: Wallstein Verlag, 2009), 42-66; A, Hinz-
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parts of a complex health system but developed little epidemiological or bacteriological
expertise of its own. The wider West-German health system consisted of ca. 500 local
and communal health offices (Gesundheitsdmter)—often with their own public health
laboratories—10 state health departments (Landesgesundheitsdmter), over 1,300 statu-
tory health insurers covering about 90 per cent of the population, and powerful practi-
tioner and hospital associations.®* Federal authority for public health rested with the
Federal Office of Health (Bundesgesundheitsamt),65 the Federal Ministry of Health
(Bundesgesundheitsministerium, est. 1961), and the Conference of Health Ministers of
the Federal States (Gesundheitsministerkonferenz). Below the federal level, some states
like Bavaria had integrated public health laboratory services while others relied on com-
munal arrangements for laboratory provision with loose coordination via state health
departments.®®

Fragmented responsibilities and the divorce of state-funded public health from
insurance-funded curative medicine led to a long-term stagnation of the former.®” By the
1970s, relative oversupplies of hospital beds and doctors contrasted with withering invest-
ment in West German public health and laboratory capacity.5® Despite strong inter-
German rivalry over health indicators and expanding vaccination schedules, West Germany
did not systematically boost or integrate laboratory networks and epidemiological monitor-
ing.%% According to a 1985 WHO-commissioned review, there was ‘virtually no planning
explicitly directed towards improving the health of the population, improving the effective-
ness and quality of health care, or intensifying protection against illness’.”® Although the
number of public health positions per 1,000 inhabitants remained stable on paper, low sal-
aries and prestige led to recruitment problems and a significant number of vacancies.”

While some reviewers noted that West German decentralisation created a certain ‘flex-
ibility’,”? lack of integration and the relative insularity of post-war West German

64R. Neuhaus and W. F. Schrader, ‘Planning and
Management of Public Health in the Federal
Republic of Germany’, Health Folicy, 1985, 5, 99~
109, 100; U. Lindner, Gesundheitspolitic in der
Nachkriegszeit: Grossbritannien und die
Bundesrepublik Deutschland im Vergleich (Mlnchen:
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epidemiology and bacteriology negatively impacted disease control.”® There was limited co-
ordination at the federal and state level via stakeholder conferences and circulars.”* Local
public health laboratories could request specialist assistance from universities, the RKI (part
of the Federal Health Office from 1952 to 1994), or Hamburg's Bernhard Nocht Institute for
Tropical Medicine. However, health sector rivalries and lacking federal interest meant that
infectious disease control as an integrated national endeavour remained neglected. The
Federal Health Ministry only began publishing internationally comparable disease statistics in
1963, there was no regular and comprehensive assessment of health statistics, and no West
German institution could rival the PHLS or CDC as an international authority for laboratory
standards, public health training, research and epidemic intelligence.””

Part Two: Neglect (1970-1990)
The ongoing post-war decline of infectious disease led to a relative decline of attention
for traditional pathogen control and surveillance in all three analysed countries. Although
Cold War competition and international health programmes strengthened the influence
of the PHLS and CDC over laboratory systems in other parts of the world,”® public health
managers had to contend with a shift of resources away from laboratory-based pathogen
surveillance towards chronic and non-communicable diseases.”” The described shift of at-
tention towards non-communicable diseases coincided with a wider economic reordering
of public health. In line with contemporary governments’ attempts to control rising expen-
diture, managerial cost-benefit thinking and necliberal ideals of ‘lean’ government led to
a restructuring of public health laboratory infrastructures. New technologies like auto-
mated sample processing promised to make laboratory systems more efficient whilst si-
multaneously allowing for personnel cuts. Meanwhile, the CDC’s model of epidemic
intelligence provided an attractive template to justify the pruning of existing laboratory
services. In contrast to 1930s visions of public health laboratory infrastructures with a
strong local presence and relative autonomy regarding sampling remits, planners increas-
ingly focused investment on epidemiological hubs and integrated specialist laboratory net-
works for the surveillance of a select number of important pathogens. The goal was to
transform public health surveillance from a mostly ‘archival function’ to a streamlined sys-

tem ‘in which there is timely analysis of the data with an appropriate response”.”®
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In the UK, the 1974 NHS reforms transformed public health. Since 1939, close local
collaborations between relatively autonomous PHLS labs, MoHs and clinicians had been a
hallmark of British public health.”® However, in 1974, the once powerful office of the
MoH was disbanded. With Britain’s welfare state and costs expanding, the 1974 reforms
aimed to improve the management, quality, and integration of social and health services
by transferring the responsibilities of local authorities for personal health services outside
hospitals to new NHS regional and area health authorities.® MoHs’ importance had al-
ready declined as a result of GPs' expanding role in maternal and child health and the re-
moval of social care from their remit. Their remaining duties were now distributed
among other local authority and NHS services.®" The move fragmented and undermined
community-level public health.®? Local authorities retained environmental and some pub-
lic health services, GPs remained responsible for maternal and child health, and commu-
nity physicians with ill-defined preventive health duties were appointed to NHS regional,
district, and area authorities.®> According to later estimates, the 1974 reorganisation also
led to a significant loss of expertise by prompting the early retirement or dispersal of ca.
400 highly skilled public health doctors.®*

The severance of traditionally close ties between local public health laboratories and
MoHs and growing tensions between public health and dinical microbiologists also im-
pacted the PHLS. Since 1946, the PHLS laboratory network had continued to expand be-
fore reaching its maximum extent in 1969. A large part of this growth was achieved by
establishing dual purpose laboratories that were embedded in NHS hospitals and pro-
vided both public health and clinical microbiology services. By 1969, 42 of 63 PHLS con-
stituent laboratories were providing general bacteriological services to the hospitals they
were based in, 13 were supplying some kind of microbiological service to a hospital, and
only 8 were solely conducting public health research.> The advantages to the PHLS were
obvious: clinical microbiology generated revenue and data on infection levels, enabled
close working relations with local clinicians, and facilitated outbreak responses. However,
existing arrangements also made NHS clinical pathologists accuse the PHLS of ‘poaching’
their work.5® Around 1966, it was agreed that the PHLS should only provide services to
local hospitals if invited to do s0.8” Three years later, a review of PHLS activity recom-
mended against further merging clinical and public health microbiology. Public Health
Laboratory Service core tasks were now defined as ‘to make a continuous study of how
microbial diseases are spread, and what advice should be given for their control’ ®8 The
PHLS would remain present in British hospitals. However, it would have to close 13 of its

79) Howie, ‘The Public Health Laboratory Service’, The
Lancet, 1965, 285, 501-05.

8%puplic Health in England. The Report of the
Committee of inquiry into the Future Development of
the Public Health Function {London: House of
Commons, 1988), 5-6.

8TM. Gorsky, K. Lock, and S. Hogarth, ‘Public Health
and  English  Local  Government:  Historical
Perspectives on the Impact of “Returning Home™’,
Journal of Public Heafth, 2014, 36, 546-51, 548;
Lindner, Gesundheitspolitik in der Nachkriegszeit, 81.

82| indner, Gesundheitspolitik in der Nachkriegszeit, 81.

83Gorsky, Lock, and Hogart, ‘Public Health and English
Local Government’; R. Baggott, Public Health. Policy
and Politics, 2nd edn (Houndsmill & New York:
Palgrave Macmillan, 2000), 46-7.

84poliock, Fevers and Cultures, 27.

8Swilliams, Microbiology for the Public Health, 86.

86, M. Edgar, ‘Letters to the Editor: The Public Health
Laboratory Service’, The Lancet, 1965, 285, 599, A.
J. N, Warrack, ‘Clinical Pathology in General
Practice’, BMJ, 1953, 2, 935; M. T. Parker, ‘Clinical
Pathology in General Practice’, BMJ, 1953, 2, 1048.

87williams, Microbiology for Public Health, 84-5.

8bid., 94.
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Fig. 1 Development of (E)PHLS laboratory network 1939-65

(A) EPHLS Lab Network in 1939 (black: main laboratories; red: associated laboratories); (B) Laboratories in
London sector under directorship of the Emergency Medical Service (EMS); (C) PHLS Lab network at time
of PHLS foundation in 1946 (black: regional laboratories; red: area/local laboratories); (D) PHLS Lab net-
work in 1965 (black: regional laboratories; red: area/local laboratories)

Source: Williams, Microbiology for the Public Health; Howie, The Public Health Laboratory Service).

63 laboratories over the next 10 years (see Figure 1). Coupled with the 1974 loss of ac-
cess to MoHs, this was a first blow to the 1939 vision of public health laboratory services
that were closely integrated with local epidemiological and clinical expertise.

Although the PHLS secured the reassignment of most its laboratory staff, the 1970s fis-
cal crisis and growing government emphasis on non-communicable diseases created
competition for resources and pressure for cost-effective microbiology services.® In

8. Clark, ““Problems of Today and Tomorrow":
Prevention and the NHS in the 1970s', Social History
of Medicine, 2020, 33, 981-1000.
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720  Claas Kirchhelle

response, the PHLS invested in the computerisation and automation of routine microbio-
logical testing.”® PHLS authorities also tried to find ways of compensating for the loss of
MoHs by developing new ways of integrating microbiological and epidemiological serv-
ices. The PHLS’ fragmented response to the 1973 smallpox release at the London School
of Hygiene and Tropical Medicine and concerns about imports of viral haemorrhagic
fevers further highlighted the need to strengthen in-house epidemiological expertise and
improve outbreak responses.®’ A resulting review called for a national centre of epidemi-
ological expertise.

The obvious template for reform seemed to be the CDC’'s model of epidemic intelli-
gence. In 1977, Britain emulated the US agency by founding the PHLS Communicable
Disease Surveillance Centre (CDSC) under the leadership of Nicol Spence Galbraith.
Recruited in 1976, Galbraith had previously worked as an MoH and area medical officer
in the London area and had long argued for a centrally financed and coordinated na-
tional epidemiological service along the lines of the CDC.%® Initially, it seemed that
Galbraith’s CDSC would have a similar status to the PHLS Epidemiological Research
Department with only one additional staff member and a seconded senior medical officer
working in a repurposed portakabin. However, following a 1977 visit to the CDC in
Atlanta, Galbraith embarked on a programme of coordinated expansion. in 1978, the
CDSC achieved national prominence by quickly reacting to the 1978 Birmingham small-
pox outbreak.?* The episode allowed the CDSC to prove its value as a 'highly active infor-
mation and co-ordinating centre’.%> In addition to receiving its own building (1980), it
began publishing a CDC-style weekly Communicable Disease Report (CDR) on national
prevalence levels. It also acquired competencies for the national surveillance of immunisa-
tion programmes (1985), began offering teaching and training in communicable disease
epidemiology (1988), and used the resulting "cadre’®® of officers to conduct EIS-style field
investigations at the behest of local authorities. However, an expansion into the area of
environmental health and non-communicable diseases beyond the traditional microbio-
logical focus of the PHLS was resisted.”

The rise of the CDSC as the PHLS’ epidemiological ‘nerve centre’® and growing focus
on the US-style epidemic intelligence coincided with a relative decline in the perceived
importance of the local public health laboratories that had previously formed the back-
bone of the PHLS. Despite increases in the volume and integration of microbiological
sampling, a growing number of voices began to question the cost effectiveness of exist-
ing public health laboratory services: the ad hoc nature of 1970s PHLS lab closures had
increased discrepancies between a better served south and a more poorly served north;

98

williams, Microbiology for Public Health, 142-43.

Mpollock, Fevers and Cultures, 27.

92N, S, Galbraith, ‘CDSC: From Cox to Acheson’,
Journal of Public Health, 1989, 11, 187-99.

Bwilliams, Microbiology for the Public Health, 119;
Nuffield Trust, 1968-1977: Rethinking the NHS, The
History of the NHS, https/Avww nuffieldtrust.org.uk/
chapter/1968-1977-rethinking-the-national-health-
service-1 {accessed 26 April 2022}

williams, Microbiology for the Public Health, 135-6;
N. S. Galbraith, ‘CDSC: From Cox te Acheson’, 188.

ibid., 190.

ibid., 188.

williams, Microbiology for the Public Health, 119;
Pollock, Fevers and Cuftures, 28-9; 'Nuffield Trust,
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NHS, 15 October 2021, httpsi/iwww . nuffieldtrust.
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fiscal constraints were forcing the PHLS to press NHS authorities for more compensation
of microbiological services; and the new Thatcher administration included the PHLS in its
programme of cost cutting reviews.”®

In 1985, a Department of Health and Social Services (DHSS) review recommended a
radical transfer of the PHLS' 52 area and regional public health laboratories (Figure 2) to
NHS health authorities—a move that would have turned Colindale into a CDC-like centre
of epidemic intelligence rather than a national provider of public health microbiology.®°
The proposal prompted fierce criticism from British health professionals. Writing in the
British Medical Journal in 1985, former PHLS director James Howie warned against de-
moting the PHLS to a consulting epidemiological service and breaking up a laboratory
network that connected London to the rest of the country. Contrasting Britain and the
USA, Howie was adamant that the "peripheral’ contacts provided by its extensive labora-
tory infrastructure made the PHLS more resilient and attuned to local problems than
other systems. Planners should strengthen both epidemiological and microbiological serv-
ices rather than demoting one in favour of the other:

So the PHLS is at a crossroads. Starved of funds, it can maintain its national labora-
tory service only at the expense of curtailing its epidemiological activities — or con-
versely maintain or increase its epidemiological activities only at the expense of the
laboratory service. (...). What seems plain is that [NHS] district health authorities
have neither the incentive nor the powers to get going measures of action and in-
vestigation covering regions wider than their own. (...). [The PHLS] is admired and
envied for its effective peripheral contacts by its counterpart in the United States
(...). Those who would break the essential PHLS links between centre and periphery
—who are they? Do they really know what they are doing?'®!

The DHSS review's call for strengthened central epidemic intelligence prompted a merger
of the PHLS Epidemiological Research Service and CDSC (1985). However, medical criti-
cism, rising numbers of disease outbreaks, and the contemporary HIV/AIDS crisis made
the Thatcher government decide to maintain the wider PHLS laboratory network.'%?
Howie's warnings nonetheless proved prescient: by the 1990s, budget pressures, politi-
cised responses to major health crises and hopes that electronic integration and epidemic
intelligence would be able to compensate for slimmed down local microbiology services
began to pose a serious threat to Britain’s public health laboratory infrastructure. '

% williams, Microbiology for the Public Health, 120,
125, and 174.

100peport of the DHSS review of the Public Health
Laboratory Service (London: Department of Health
and Social Security, 1985); J. T. Macfarlane and M.
Worboys, ‘Showers, Sweating and  Suing:
Legionnaires’ Disease and ‘New’ Infections in
Britain, 1977-90", Medical History, 2012, 56, 72—
93,76 & 82.

191). Howie, ‘Threat to the PHLS', BMJ, 1985, 290,
579-80.

1921hid+ G. Turner, ‘Threat to the PHLS’, BMJ, 1985,
290, 787; R. A. Hughes, "PHLS reform. Professional

advisers’ views over-ruled’, BMJ, 1985, 291, 616; A.
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1985).
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722  Claas Kirchhelle

Developments in the USA highlighted the dangers of neglecting investments in routine
local public health laboratory services in favour of a limited number of national and re-
gional hubs of excellence. Internationally, the CDC remained a poster child of microbio-
logical and epidemiological expertise due to its rapid outbreak responses, research on
classic and new pathogens (e.g. cholera and haemorrhagic fevers like Lassa, Marburg
and Ebola), and prominent role in the wider global smallpox eradication effort.’%* As de-
scribed by Etienne Gosselin, its attractive mix of providing assistance to states (both do-
mestically and abroad) via technology, epidemic intelligence and field epidemiclogy
served as an ‘interface through which the CDC penetrated international health programs
and institutions’.'%*

However, outside of Atlanta, US politicians’ commitment to routine infectious disease
control was waning. In the fiscal year 1973/1974, there were 12,295 clinical and public
health laboratories in the USA. Around 3 per cent (392) of these were official state and
local public health laboratories, which performed ca. 70 million laboratory tests per year
(2 per cent of total laboratory examinations)."%® Per capita expenditure and the number
of analysed public health specimens increased throughout the 1960s and 1970s.'%” This
increase was driven less by classic work on communicable disease’®® than by toxicologi-
cal, microbiological and chemical testing related to growing concerns about chronic dis-
ease and environmental health.'®® Rising per capita expenditure also belied increasing
understaffing in public health laboratories. After peaking at 6,598 in 1975, the number
of budgeted positions in territorial public health laboratories declined to 5,603 (—15 per
cent) in 1982.""° Recruitment problems meant that many budgeted positions remained
unfilled with a vacancy rate of 11 per cent reported in 1979.7"" Whereas free public
health testing had traditionally been viewed as an essential service, fiscal pressure, com-
petition from commercial laboratories and the retreat of universities from unlucrative
public health work made an increasing number of public health laboratories charge fees.
Additional problems resulting from lack of coordination, underinvestment in laboratory
improvement and ‘red tape’ prompted some commentators to call for an abandonment
of all free routine testing and a concentration of public resources on specialist laborato-
ries and microbial reference services."' For many decision-makers, the broad local and
state public health laboratory services that had helped lay the foundations for the rise of
US epidemic intelligence were no longer essential.

4 theridge, Sentinel, 188-223; D. Schneider et al,  '%Consolidated Annual Report on State and Territorial
‘Training the Global Public Health Workforce Public Health Laboratories Fiscal Year 1982 (Atlanta:

through Applied Epidemiology Training Programs:
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Reviews, 2011, 33, 190-203; S. Bhattacharya,
‘Reflections on the Eradication of Smallpox’, The
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"95R M. Schmidt and M. A. Madoff, *The State and
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Initially, it seemed as though the CDC in Atlanta might escape some of these domestic
pressures. Promoted from the rank of PHS Division to Bureau in 1968, the agency prof-
ited from rising health spending by the Johnson and Nixon administrations and acquired
new competencies in areas unrelated to communicable disease including nutrition, occu-
pational safety, smoking and environmental health.”'? The new areas of involvernent
were a reaction to the contemporary epidemiological transition and declining political at-
tention for infectious diseases. They also diverted agency resources away from traditional
public health microbiology towards the epidemiological assessment of risk factors associ-
ated with lifestyles, diets and environmental factors. To reflect its shift away from com-
municable disease, the agency was renamed Center for Disease Control in 1970.7

The CDC's expansion into new areas was not without challenges. After moving from
success to success during the first decades of its existence, the 1970s saw the CDC expe-
rience a series of setbacks and financial pressures. Starting in 1974, successive US admin-
istrations responded to surging inflation and economic stagnation (stagflation) by
imposing limits and cuts on federal expenditure. In 1976, the CDC suffered additional
damage due to its advocacy of mass vaccination against swine flu (H1N1), which resulted
in the sacking of its long-standing director David J. Sencer and major organisational reor-
ganisation. In line with the Surgeon General’s 1979 call for a second public health revolu-
tion centring on preventive health, the CDC was renamed into Centers for Disease
Control and Prevention and focused more of its increasingly constrained resources on
Iifestyle and environmental issues.’"®

Following Ronald Reagan’s election, Sencer’s successor William Foege was forced to
administer severe cuts of federal public health funding.”'® Once again, microbiological
expertise did not fare well. Despite the parallel emergence of HIV/AIDS in the USA, the
CDC announced it was considering laying off between 350 and 780 of its 3,700 employ-
ees in 1982 with about half of lay-offs planned in the area of infectious disease.'"’
Between 1981 and 1983, the CDC's budgeted staff-year—or full-time equivalent work-
load—ceiling sunk from 4,249 to 4,045 years (—4.8 per cent). Further cuts between
1985 and 1988 reduced the ceiling for original departments to 3,904 staff years (—8.12
per cent).!"® Cuts further concentrated agency resources towards cost-effective epidemic
intelligence and strategic response capabilities for high-priority risks.

While the USA and UK thus saw fiscal pressures, declining interest in infectious disease,
and an increasing focus on centralised epidemic intelligence erode resources for local
and national public health laboratory services, West German arrangements highlighted

"3Etheridge, Sentinel, 224-34. "Sttheridge, Sentinel, 247-76; Berkelman and

T14R. L. Berkelman and P. Freeman, ‘Emerging
Infections and the CDC Response’, in R. Packard et
al., eds, Emerging llinesses and Society: Negotiating
the Public Health Agenda (Baltimore: Johns Hopkins
University Press, 2004), 350-87; on the wider con-
temporary orientation towards risk factors see: C.
Timmermann, ‘Risikofaktoren: Der scheinbar unauf-
haltsame Erfolg eines Ansatzes aus der amerikani-
schen  Epidemiologie in  der  deutschen
Nachkriegsmedizin'.

Freeman, ‘Emerging Infections and the CDC
Response’.

118 Etheredge, ‘Reagan, Congress, and health spend-
ing’, Health Affairs, 1983, 2, 14-24.

" Etheridge, Sentinel for Health, 310-40; ‘Microscope
on Washington', Laboratory Medicine, 1982, 13,
76-77; between fiscal year of 1981 and 1988, 62
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the dangers of lacking epidemioclogical integration and local fragmentation. Throughout
the 1960s and 1970s, post-war arrangements had remained relatively static: local
Gesundheitsdmter were responsible for most laboratory testing and public health en-
forcement; state offices compiled data, aided outbreak responses and administered
health programmes; federal activity mostly focused on the political coordination of state
programmes. Epidemiological oversight was limited. According to a 1976 survey of vene-
real disease control, public health workers lacked power in relation to insurance-financed
clinicians. Many clinicians did not adhere to updated 1970 disease reporting require-
ments and had monopolised lucrative treatments. The small number of local
Gesundheitsdmter offering consultative and laboratory services referred patients to local
practitioners. Systematised laboratory testing was limited, disease incidence was under-
reported, and data was insufficient to allow for effective contact tracing.”"? Public
health’s low status and the absence of comprehensive clinical and microbiological data
made it difficult to apply new concepts of epidemic intelligence, recruit talented workers
or convince politicians of the value of public health investments."?°

Post-war resistance of the West German states to federal centralisation gradually di-
minished from the 1970s onwards. However, attempts to update disease reporting, im-
prove integration and expand coverage with 1972 ‘guidelines for federal state law on
public health” and 1977 'Concerted action in the public health sector’ failed to resolve
problems.’" There were limited updates of state health service provisions and dental
and preventive services were rolled out to wider population segments.'?%2 However, key
responsibilities such as disease screening were assigned not to the Gesundheitsdmter but
to ambulatory care physicians, who were reimbursed by sickness funds. This further di-
luted officials’ capacity to expand, collate and act on laboratory testing data. It also
eroded the wider public health workforce. Between 1970 and 1996, the number of
physicians working in West German public health services decreased from 4,900 to
3,300, the number of dentists from 2500 to 800, and the number of social workers from
4,000 to 2,500."%% Without epidemiological coordination and the integration of state
and communal networks, West German public health laboratory infrastructures
remained characterised by fragmentation, localism and poor morale.

Lack of political interest and planning towards ‘intensifying protection against ill-
ness'124 was also reflected in poor scientific guidance coming from the federal centre. In
1975, the Bundesgesundheitsamt recruited 50 experts to develop recommendations on
nosocomial infections. However, in contrast to contemporary Anglo-American pro-
grammes, resulting guidelines on architecture and technical procedures did not cite sys-
tematic reviews or clinical studies.' External reviews of West Germany's public health

Y% Smith, ‘An Overview of Venereal Disease  '?'Neuhaus and  Schrader,  ‘Planning  and

Programs in Britain, West Germany, Denmark, and
Sweden, With Implications for Canada’, Bulletin of
the Pan American Health Organization (PAHQ),
1976, 10, 321-32.

120¢  Meyer-Hartwig and W. Bleifeld, ‘Education and
Professional Training of Biomedical Engineers in
West Germany’, Journal of Medical Engineering &
Technology, 1978, 2, 62-6.

Management’, 102-03; Plimer, 'Germany’, 36,
Health Care Systerns in Transition: Germany, 15-18.
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Management’, 101.
Y254, Frank et al, ‘The Organization of Infection
Control in Germany’, Journal of Hospital Infection,
2001, 49, 9-13, 9-10.
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system were harsh. A 1991 assessment found services to be both ‘highly decentralised
and highly formalised'—public health services were ‘weak’ and ‘something of a poor re-
lation”.'?® Immunisation rates were comparatively low and—despite the significant gaps
characterising disease and laboratory reporting—infectious disease mortality (excluding
HIV/AIDS) was over 40 per cent in excess of socialist East Germany. "2’

By the end of the 1980s, post-war laboratory infrastructures had thus evolved in very
different directions. In both the USA and the UK, budgetary pressures, a redirection of at-
tention away from infectious disease, and visions of integrated epidemic intelligence had
strengthened central epidemiological oversight but weakened local public health labora-
tory services. By contrast, lack of epidemiological oversight and integration of local and
state laboratory infrastructures was hampering infection control in West Germany.

Part Three: Clay Feet (ca. 1990-2000)

Budgetary and political pressure on post-war laboratory infrastructures accelerated dur-
ing the 1990s. Pressures occurred amidst growing scientific warnings about public health
systems’ ability to deal with surging rates of antimicrobial resistance (AMR), nosocomial
and food-borne infections, and the accelerating HIV/AIDs pandemic. In the USA and the
UK, health officials and experts tried to mobilise resources by framing infectious disease
hazards as national biosecurity threats. Building on the now firmly established interna-
tional template of epidemic intelligence, advocates claimed that identified threats could
be tackled with improved mathematical forecasting, networked sentinel laboratories and
molecular real-time’ surveillance, and centralised intelligence and response capabilities.
Resulting preparedness plans did not sustainably strengthen either domestic laboratory
infrastructures or microbiological capacity in the foreign locations they were also target-
ing. Instead, they concentrated resources on high priority pathogens and individual hubs
of excellence. Focusing on microbiological surveillance in Africa and South Asia, anthro-
pologists, microbiologists, and historians have highlighted how ring-fenced, time-limited,
and targeted surveillance programmes hollowed out laboratory capacity for other patho-
gens."?® The same was true in the countries pushing this agenda abroad. In the UK and
the USA, investment in preparedness capabilities coincided with accelerating cuts to and
the privatisation of local public health laboratory services. Germany proved an exception.
Following a major scandal, the US templates of epidemic intelligence and preparedness
were imported but adapted to the political realities of German federalism whereby
strengthening federal powers came at the price of investment in state and communal
services.

For the UK's PHLS, the pericd around 1990 proved particularly challenging. During the
1980s, HIV/AIDS and fatal outbreaks of salmonellosis at a mental health unit at

126) W. Hurst. ‘Reform of Health Care in Germany’,
Health Care Financing Review 1991, 12(3), 73-80,
73 and 78.

Y27R. Reintjes et al., ‘Infectious Diseases Before and
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Morbidity’, European Journal of Epidemiclogy,
2001, 17, 1105-10, 1105-6.
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Wakefield's Stanley Royd Hospital (1984) and of legionella at Stafford General Hospital
(1985) had triggered a wider review of public health services. Headed by Chief Medical
Officer (CMO) Donald Acheson, the review's influential 1988 report stressed the value of
epidemiological oversight and stated that the 1974 NHS reorganisation had fragmented
public health at the community level. MoHs had once provided a public health anchor
point for local authorities, general practitioners, PHLS laboratories and hospitals.
However, after this office was disbanded in 1974, ill-defined responsibilities had led to a
neglect of local preventive health and communicable disease control.’?® This neglect had
been exacerbated by 1982/1983 managerial reforms, which abolished NHS area authori-
ties and resulted in the retirement of 20 per cent of community physicians—many of
them former MoHs—recruitment problems, and low morale.'3°

In the case of infectious disease control, coordination between local PHLS laboratories,
NHS services and local authorities was compromised by the absence of overarching epi-
demiological oversight. It was ‘extremely important (.. .) that someone within the health
authority is responsible for linking the vital work undertaken by microbiologists and con-
trol of infection teams within hospitals with cases of infection occurring outside’.'®
Effective infection control at the local level was also hampered by national funding and
data integration problems within the PHLS:

Evidence submitted to us demonstrates almost universal support for the PHLS and
its epidemiological ‘nerve centre’ the CDSC. (...). We are concerned to learn that if
there were a recurrence of serious outbreaks (...) in more than one part of the
country at the same time, or if a single outbreak spread to more than one major
centre of population, the current system would be unable to cope.’*?

To strengthen communicable disease control, the 1988 Acheson report recommended
re-embedding epidemiological expertise at the local level by creating the post of a medi-
cally gualified District Control of Infection Officer (eventually called Consultant for
Communicable Disease Control (CCDC)), who would provide advice for local public
health and clinical services. A second new post, the Director of Public Health (DPH),
would work with the CCDC, coordinate preventive health at the district level and submit
public health annual reports.’™? CCDCs would also be part of an advisory District Control
of Infection Committee and would receive district and regional NHS support for contact
tracing and public health education.”* At the national level, the PHLS should be
strengthened by making it mandatory to report outbreaks to its epidemiological service,
the CDSC. In line with its focus on improving data integration, the report also called for a
new national electronic disease notification system connecting local laboratories and clin-
ics with the CDSC in Colindale.*®

2% Berridge, D. Christie, and E. Tansey, Public Health  '®ibid., 17.
in the 1980s and 1990s: Dedline and Rise? (London:  '33ibid., 45: S. Kisely and J. Jones, 'Acheson Revisited:

Wellcome Trust Centre for the History of Medicine Public Health Medicine Ten Years after the Acheson
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While the Acheson report revitalised community public health,’®® government prom-
ises to create full NHS consultant posts for infection control trainees fell through and calls
for a sustained strengthening of wider PHLS services went unheard.”’ Instead of funding
both the ‘nerve centre’ and its microbiological sensors, the 1990s saw the PHLS forced to
absorb budget cuts to its laboratory services and prove its cost-effectiveness with value
for money reviews and new NHS customer arrangements.**® PHLS workers also faced
the challenge of updating phenotypic surveillance methods with new genotypic molecu-
lar technologies like pulsed-field gel electrophoresis (PFGE) and of replacing paper-based
with electronic reporting systemns without compromising patient confidentiality.”® In
1994, the PHLS launched a concerted effort to facilitate real-time surveillance by estab-
lishing a National Surveillance Group. The group was commissioned to review protocols
for the surveillance of specific infections and launched an Epidemiology Information
Technology Strategy to upgrade IT systems.'* New EU initiatives on transnational AMR
monitoring and prospects of rapid near patient testing triggered the creation of addi-
tional surveillance systems to integrate laboratory and clinical information on infectious
disease prevalence and microbial characteristics.'®’

On the occasion of its 50-year jubilee in 1996, the PHLS thus remained in direct com-
mand over a network of 49 microbiology laboratories organised into nine regional
groups with devolved budgets and could also draw on information supplied by NHS labo-
ratories."* However, ongoing calls for streamlined and—more importantly—cost-effec-
tive microbiology services made the future of this formidable infrastructure seem
increasingly uncertain. Critical commentators warned that no amount of centralised epi-
demiological surveillance and electronic integration would be able to fully substitute ef-
fective local laboratory services. Reflecting on the PHLS' contributions, the lancet
warned: ‘At a time when the British government seems keen to be penny wise and
pound foolish, the message {...) to those who would further pare down an already
rationalised PHLS is leave well alone "%

Existing public health laboratory infrastructures faced even graver pressures in the
USA. The cuts in 1980s to federal and state public health budgets and attempts to com-
mercialise microbiology services had resulted in a marked decline of public health labora-
tory capacity.'™* Between 1977 and 1982, dedicated staffing in state laboratories
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Microbiology Services in the UK’, Nature Reviews
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declined by 6.9 per cent.” From 1981 onwards, Reaganite cuts to new federal block
grants triggered proportional cuts of state expenditure on public health administration,
environmental health and laboratory provision.”*® Public health spending also decreased
at the local level."” Reduced federal, state and local spending was accompanied by an
increase of infectious disease incidence. Between 1980 and 1992, the US death rates
from infectious diseases rose by over 50 per cent and once again became the third most
common cause of death.'48

Alarmed, the Institute of Medicine (loM) published a damning analysis in 1988: ‘disar-
ray of public health’'*® had resulted from underfunding, reactive policymaking, varying
state capabilities and fragmented services. All but one state conducted laboratory analy-
ses for communicable diseases, and all screened their population for over 30 health prob-
lerns.">° However, the diseases being surveyed and the reporting methods varied.’®’ To
improve public health, the loM recommended creating regularly reviewed state public
health strategies. The US states were ‘the central force in public health’ ™2 but federal
and state authorities had to do more to guarantee essential services like laboratory access
to citizens, expand and integrate data collection, and coordinate existing assets.
Congress and the CDC should use federal funds to balance fiscal disparities between
states.'>

Co-chaired by Nobel Laureate Joshua Lederberg, a second loM review issued an even
sterner call for action in 1992. Titled Emerging Infections: Microbial Threats to Health in
the United States, the review warned that the USA had no ‘comprehensive national sys-
tem for detecting outbreaks of infectious disease (except for food- and waterborne dis-
eases) and that there was a ‘lack of coordination among the various US government
agencies’ and ‘between government agencies and private organisations’.'>* To prepare
for future ‘infectious disease emergencies’,'> federal authorities should create national
stockpiles and push for a ‘comprehensive global infectious disease surveillance sys-
tem’."*® To compensate for inconsistencies and growing surveillance gaps at the local
and state level, reviewers called on federal authorities to boost epidemic intelligence and
response capabilities via improved epidemiological training at state-level and integrated
electronic data systems. It also recommended that the PHS establish a ‘comprehensive
computerised infectious disease database’’>’ to consolidate information from domestic
and international programmes.

Originating in a 1989 conference on Emerging Viruses, the 1992 loM report is now
seen as a landmark publication of a new age of biosecurity politics, preparedness scenar-
ios and hopes for ‘real-time’ surveillance.’® It also signalled a shift in the disciplinary

“SioM, The Future of Public Health, 183. YoM, Emerging Infections. Microbial Threats to
“Sihid., 181. Health in the United States (Washington DC:
“ibid., 188. Institute of Medicine, 1992), 3.
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"SObid., 176. 158N B. King, ‘The Scale Politics of Emerging Diseases’,
SYbid., 114. Osiris, 2004, 19, 62-76; A. Lako®, ‘The generic
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expertise guiding decision-making. In preparing response scenarios and corresponding
budgets, planners were increasingly drawing on molecular data from a limited number of
sentinel laboratories and mathematical predictions generated by disease modellers.®
The latter group had used mathematical models to aid the design of vaccination sched-
ules and public health planning since the 1920s.7%° However, the decades after 1990
saw a significant boost of modellers’ influence on the overall design of public health
strategies as a result of revised epidemiological models, microbiology's shift towards au-
tomated sero- and genotyping methods and the digitisation of reporting systems. In an
age of budget cuts and securitised health thinking, modellers’ ability to transform the sig-
nificant increase of available clinical and laboratory data into actionable risk scenarios
was politically valuable. In conjunction with already prevalent cost-benefit assessments,
necessarily hypothetical calculations of worst-case scenarios allowed decision-makers to
justify the concentration of spending on a select number of threats.'®’

In the case of US laboratory infrastructures, ‘smart’ investment in a select number
of specialist hubs and threats legitimised cuts to the more expensive traditional system
of local public health laboratories with broad non-specialist testing remits. Hopes that
new electronic networks, databases, and molecular typing technologies would be able
to maintain effective disease surveillance despite growing gaps of baseline microbio-
logical coverage underestimated how difficult this transition would be for many
smaller laboratories. During the 1980s, pilots like the CDC’s 1984 Epidemiologic
Surveillance Project or the WHO's 1988 WHONet for AMR had highlighted the poten-
tial of information technology to standardise and accelerate clinical and laboratory
reporting.’® However, the adoption of IT systems below the state level proved
slow."®3 By the time of the 1992 IoM report, all states were reporting electronic dis-
ease data to the CDC but several state laboratories still relied on paper forms. Even
greater disparities in adopting electronic reporting occurred at the international
level 164

In the absence of effective advocacy, the defunding of the US public health laboratory
infrastructures was accelerated by the polarisation of health politics following the Clinton
Administration’s 1993 attemnpt to establish universal health coverage.'®> A 1994 report

Routledge History of Disease (Abingdon: Routledge,  '®2Thacker and Berkelman, ‘Public Health Surveillance
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Medical Countermeasures, Stockpiling and  the S40M, Emerging Infections, 119-20; 'Public Health
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assessed the ‘crumbling foundation''®® of the US laboratory-based disease surveillance.

According to a 1992 survey, ‘only skeletal staff exists in many state and local health
departments to conduct surveillance for most infectious disease’."®” Out of 23 surveyed
state laboratories, 22 reported hiring freezes or loss of positions.”®® While planners fo-
cused on preparedness scenarios and Hollywood movies like The Hot Zone stoked public
concerns about deadly ‘foreign’ pathogens like Ebola,"® the domestic public health labo-
ratory infrastructure for the routine control of endemic disease was creaking. In the case
of foodborne diseases, 12 states no longer had any dedicated personnel. In the case of
HIV/AIDS, tuberculosis and childhood vaccine-preventable diseases, state data had be-
come so unreliable that the CDC had to spend an additional $20 million per year for HIV/
AIDS surveillance alone. Federal surveillance for multidrug-resistant tuberculosis was dis-
continued in 1986 before being reactivated in 1993 as a result of a significant incidence
spike. With the exception of a few states like Washington, public health funding gaps
were now the norm.'”Y In 1991, 78 towns with a combined population of 882,430 in
Connecticut—the wealthiest US state—had no local access to full public health services,
which often included a laboratory.'”" According to CDC estimates, US state and PHS
spending on public health amounted to ca. $14.4 billion in 1993 (ca. 1.6 per cent of total
health care expenditure).'’? Two years later, this figure was corrected downwards to
about 1 per cent of total health care expenditure.’”?

Privatisation was another challenge. In contrast to the UK where commercial oper-
ators had been displaced by the NHS and PHLS,"’* private sector testing had
remained important in post-war America. Commercial laboratories provided testing
for physicians, hospitals and local authorities.'”® The CDC and APHL had tried to as-
sure the quality of commercial testing and disease reporting with mixed results.”®
Meanwhile, the growing political emphasis on fiscal restraint and management
reforms created pressure on public health departments to outsource or commercial-
ise further parts of their own laboratory services.'”” In 1992, nearly half of surveyed
state laboratory directors indicated that some form of privatisation of laboratory ac-
tivities was under discussion.’”® The commercial playing field was uneven. The
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ability of private laboratories to offer bulk testing for a select number of profitable
diseases allowed them to undercut public laboratories, which also had to recoup the
costs of preserving a broad skill reservoir for advanced testing of uncommon patho-
gens, surge capacity and other public health services.'’® Many state laboratories al-
ready charged user fees, offered for profit assurance schemes for other laboratories,
and accepted Medicare fees and third-party reimbursement for some services.'°
However, payment systems proved difficult to establish and not all laboratories were
allowed to keep generated revenues. In some cases, laboratory privatisation had to be re-
versed after it threatened core public health services as in the case of commercialised tuber-
culosis and sexually transmitted disease testing in New Jersey or of vendor instability in
Pennsylvania. A 2000 review predicted that uncoordinated laboratory commercialisation
and weakened surveillance could have dire public health consequences. !

The CDC continued to try to compensate for eroding local and state capabilities by im-
proving the efficacy of existing laboratory networks and by investing in new molecular
typing technologies and IT systems. In 1996, it established a network of electronically
linked sentinel laboratories that could detect spikes of disease and employ PFGE molecu-
lar typing for Escherichia coli and non-typhoidal Salmonella (PulseNet).'®? Other federal
programmes included the 1988 Public Health Laboratory Information System (PHLIS), the
1991 National Electronic Telecommunications System for Surveillance for the communi-
cation of weekly state reports on notifiable disease, the 1996 Tuberculosis Genotyping
Network, and the 1996 National Antimicrobial Resistance Monitoring System (NARMS).
integration efforts were coordinated by the Health Information Surveillance System
Board (est. 1995). In some states, the introduction of electronic systems reduced disease
reporting from 35 days to 24 hours but this was sporadic and systems were often not in-
teroperable.’® The USA also explored possibilities of strengthening international and
hemispheric disease surveillance.'®*

Germany once again diverged from Anglo-American trends. In the 1980s politicians
had also tried to contain rising health expenditure, streamline processes and introduce
market elements in the form of ‘manacled competition’.m'r’ Meanwhile, federal and state
politicians faced growing pressure to upgrade public health arrangements in view of
WHO priority health goals, the population-health oriented 1986 Ottawa Charter, and
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German reunification in 1990."%® However, Germany's federal constitution and the
highly decentralised nature of its public health system prevented both aggressive budget
cuts and ambitious political shake-ups. In line with the country’s subsidiary principle
(Subsidiaritdtsprinzip), which stipulated that regulation by higher authorities should only
occur where problems exceeded the abilities of lower ranking authorities, the result was
a cautious series of public health reforms that simultaneously aimed to strengthen epi-
demic intelligence at the federal level, state-based epidemiological and laboratory com-
petencies, and interstate collaboration. Although many components of East Germany's
health system were decentralised following reunification, parts of its high-performing mi-
crobiology infrastructure like the Institute for Experimental Epidemiology in Wernigerode
were incorporated into the RKI. In Berlin, the status of health politics was upgraded with
the separation of the Federal Ministry of Health (Bundesgesundheitsministerium) from
the Federal Ministry of Youth, Family, Women and Health in 1991. Below the federal
level, an increasing number of German states responded to national and international
pressure by adopting statutory principles for public health and rationalising service provi-
sion—including laboratory services—at the communal level.'®” As a result of interstate
collaberation, long-standing recruitment problems were partially eased by no longer
making public health an exclusively medical speciality and introducing postgraduate uni-
versity courses.'®

More ambitious reforms occurred after an international scandal shook the German in-
fectious disease establishment. In 1987, West Germany had launched an Immediate
Action Programme to Combat HIV/AIDS, which created ca. 700 specialist positions in
public health offices and laboratories throughout the country. However, HIV/AIDS pro-
tection and testing infrastructures remained patchy. In 1993, the German public was
shocked to learn that around 2,000 haemophiliacs and 600 transfusion recipients had
contracted HIV due to contaminated blood and blood products.’®® Although concerns
about contaminated transfusions dated back to 1983, the Bundesgesundheitsamt and
state officials had failed to halt the distribution of untested HIV-contaminated products
by a company called UB Plasma until October 1993."%°

The HIV scandal and concerns about multidrug resistant and emerging diseases
prompted the largest shake-up of German infectious disease control since 1945. In 1994,
the 118-year-old Bundesgesundheitsamt was dissolved. lts combined powers for drug
regulation and communicable and non-communicable diseases were distributed to the
Federal Institute for Drugs and Medical Devices (Paul Ehriich Institut), the Federal Institute
for Consumer Protection (Bundesamt fir Verbraucherschutz und Lebensmittelsicherheit)
and the RKI. The latter institution now also incorporated Germany’s AIDS Centre and
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Institute of Social Medicine and Epidemiology and thereby became Germany's primary
hub for communicable disease control.’" In response to calls for improved pathogen sur-
veillance, the RKI established the first federal network of reference and consultant micro-
biology laboratories in 1995."%2 Comprising 59 laboratories by 2015, the network
spanned universities, federal and state laboratories, and private institutes. In keeping
with German decentralisation, laboratories remained independent but received financial
support and auditing from the RKI. In return, laboratories assumed responsibility for de-
veloping diagnostics, typing pathogens, maintaining reference strains, engaging in train-
ing and quality assurance for other laboratories, collaborating with international partners
and detecting outbreaks. Integration of laboratory and clinical data streams was achieved
by closely following the international template of epidemic intelligence and seconding a
senior CDC epidemiologist from Atlanta to Berlin to advise German authorities. Starting
in 1996, the RKI used the new stream of disease data to issue a weekly epidemiological
bulletin, formed a Committee for Infectious Disease Epidemiology, updated nosocomial
infection guidelines, and established an ElIS-modelled field epidemiology training
course.” In 1998, it published the first German Health Survey.'®* In the same year, new
EU guidelines also triggered inter-party drafting of an ambitious reordering of Germany's
infectious disease legislation and plans for integrated AMR monitoring (see Part Four of
this article).'®

After four decades of relative neglect, the combined effects of reunification, scandals,
and EU integration made decision-makers in Berlin firmly commit to strengthening and
integrating Germany’s decentralised hinterland of ca. 360 state and communal
Gesundheitsamter."®® However, in contrast to the USA and the UK, boosting epidemic
intelligence did not come at the cost of cuts to local public health laboratory services.
Bound by the subsidiary principle, reformers resorted to the traditional strategy of over-
coming resistance to centralisation by simultaneously investing in state-based systems.
With public health and prevention expenditure making up a stable percentage of rising
total health expenditure, the result was more money for the entire public health
system."?’
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Figure. 2 Extent of laboratory network under PHLS (1980) and HPA (c. 2010)

(A) Extent of PHLS network following 1970s laboratory closures in 1980, London laboratories highlighted
in box; (B) Location of HPA regional laboratories following NHS takeover of PHLS area laboratories in
c. 2010.

Source: Williams, Microbiology for the Public Health; private communication.

Part Four: The Age of Preparedness (ca. 2000-2020)

Concerns about the functionality of public health and laboratory systems acquired new
urgency as a result of the 2001 anthrax attacks and the 2003 SARS-CoV pandemic.
Large-scale reforms occurred in each analysed country. Injections of public money, public
health reforms and new genomic technologies dramatically boosted authorities’ ability to
quickly identify and react to emerging outbreaks. On both sides of the Atlantic, planners
continued to hope that targeted high-tech surveillance in specialised laboratory hubs and
integrated epidemic intelligence would be able to stop outbreaks in their tracks. What
would happen if this line of defence failed was the subject of numerous outbreak movies
like Contagion (2011) but failed to refocus decision-making on the robustness of underly-
ing public health laboratory infrastructures.

In Britain, the decade between 2003 and 2013 saw the biggest shake-ups of infectious
disease surveillance since the creation of the EPHLS in 1939. The first shake-up was the
result of the Blair Administration’s attempt to reform British health, social care and con-
sumer protection whilst also devolving powers to the national governments of Wales,
Northern Ireland and Scotland. In the wake of the 1996 mad cow disease (BSE) crisis, a
new Food Standards Agency (est. 2000) was placed in charge of monitoring the food
chain. One year later, the Department for Environment, Food and Rural Affairs assumed
responsibility for agriculture and environmental health and the creation of 303 NHS
Primary Care Trusts (PCTs) led to a significant restructuring of community-level public
health. Taking over from the 95 now dissolved district health authorities, PCTs were
tasked with providing and commissioning primary, community and secondary health
services. Preserving integrated infection control abilities did not rank high on reformists’
agenda. Instead, the creation of PCTs fragmented the post-1988 realignment of local

€20z aunr Z| uo }senb Aq G/66099/€0./8/GE/RI0NIE/YS/WOD"dNO"OILSPEOE//: SARY WO PSPEOIUMOQ

INQ000207449_0032



Laboratory infrastructures in the UK, US, and (West-)Germany 735

and district-level epidemiology, microbiology, clinical, and local authority services as well
as the existing public health workforce of CCDCs and DPHs.'®®

The PHLS did not escape reformism either. In 2003, the now 64-year-old organisation
was disbanded and merged into a new Health Protection Agency (HPA). The HPA was
the brainchild of CMO Liam Donaldson and his 2002 Getting Ahead of the Curve re-
port.'®® Referring to the 2001 US anthrax attacks, Donaldson’s report mirrored the pre-
paredness language of the 1992 oM report by painting a dark picture of infectious
disease, bioterrorism, and chemical and nuclear threats. It also stated that a lack of inte-
grated intelligence and response capabilities undermined national security. In the case of
infectious disease, the report acknowledged the successful PHLS response to the limited
number of British SARS cases in 2003 but called for an integration of all aspects of health
protection (infectious disease, chemical and radiation hazards) under one organisational
roof. This would entail major changes to Britain's public health laboratory
infrastructure

In a radical move, Getting Ahead of the Curve recommended ending the traditional
separation of local public health and clinical microbiology and concentrating public
health resources on the centralised provision of specialist services. Control over all local
PHLS laboratories should be transferred to the NHS—thereby essentially implementing
the 1985 DHSS recommendations and creating a CDC-like agency with one centre and a
few regional hubs. Rather than controlling public health microbiology at the local level,
the HPA would act as a coordinating centre of epidemic intelligence and provide microbi-
ological reference, consulting and rapid response services to the NHS, British government
and local authorities. It was envisioned that HPA experts would closely coordinate with
NHS Pathology Services in England, who would now provide all local microbiology serv-
ices and report relevant public health data to the HPA. Should it be required, additional
NHS testing could be commissioned. Reformers hoped that transferring the distinct net-
work of PHLS laboratories to the NHS would rationalise local microbiology services and
improve diagnostic, assurance, and reporting standards via centralised NHS oversight.
They also hoped that NHS PCTs, Strategic Health Authorities and laboratories would not
only support the HPA during outbreaks but also devote sufficient resources towards
maintaining routine public health microbiclogy outside of emergencies.?" These expect-
ations proved difficult to meet.

The HPA was formally established on 1 April 2003 with four bases at Colindale, Porton
Down,?%? Chifton, and South Mimms. It comprised a health protection services division,
which would integrate a laboratory and a new national epidemiology service, a microbi-
ology services division, a centre for radiation, chemical and environmental hazards, and a
division for biological standards and control?®® The HPA's Microbiology Network

"98Rowland, Mapping Communicable Disease Controf,  2°"Rowland, Mapping Communicable Disease Control,

27-33. 27-32; L. Donaldson, Getting Ahead of the Curve,
Y99 Donaldson, Getting Ahead of the Curve. A 139-140.
Strateqy for Combating Infectious Diseases  2%?The Centre for Applied Microbiology and Research
(including Other Aspects of Heaith Protection) (CAMBR) at Porton Down had already been part of
(London, 2002). the PHLS between 1979 and 1994.
2%bid., 9-14. 203The History of the Health Protection Agency 2003-

20173 (London: Public Health England, 2013).
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comprised only 9 laboratories (of which two were located in London) while the former
PHLS’ 38 local laboratories were transferred to the NHS (Figure 2). To facilitate this trans-
fer without compromising local public health laboratory services, the government guar-
anteed a stable budget until April 2005 after which money should come from the NHS or
direct HPA commissioning.2®* Similar to the CDC's EIS, specialist Health Protection Units
(HPUs) were supposed to act as the ‘eyes and ears’ of the HPA, liaise with local and NHS
authorities, respond to health protection incidents and keep ‘a finger on the health pro-
tection pulse locally’ 2%°

The creation of the HPA was greeted with mixed feelings by PHLS staff.2% Giving evi-
dence to the House of Lords, officials repeated Howie's 1985 warnings about trading off
local laboratory coverage against centralised epidemic intelligence and lacking NHS
incentives to adequately fund public health microbiology:

There is real and general concern about the capacity to deliver enhanced surveil-
lance or to mount an acute response. (...). There appear to be no plans as yet for
providing any material incentive for NHS laboratories to rise to the public health
challenge, and a fear that in local tussles about funding, money will be diverted
from public health purposes.2®’

Similar to problems within the CDC, it was also unclear whether HPA management
would neglect infectious disease over chemical, radioactive or chronic disease threats,”%®
Reflecting on the PHLS-led response to the 2003 SARS pandemic,?%? virologist Philip
Mortimer warned that the UK had been lucky because of the nature of the pathogen
and England’s integrated public health laboratory infrastructure. Mortimer noted that
over relying on mathematical disease modelling and epidemic intelligence in the absence
of sufficient local laboratory capacity, contact tracers and isolation beds could prove
costly during future pandemics. What was needed was broad infrastructural investment:

... it should not be assumed that a recurrence of SARS is therefore unlikely, or that
a further outbreak would be controllable. (...). If there are weaknesses or deficien-
cies it should not be thought that they can or should be repaired by quick fixes
each time an acute threat materialises. Such expenditures fail to build the infra-
structure needed to maintain a comprehensive capacity for rapid and technologi-
cally appropriate response to new pathogens, and over time they distort facilities
and so hinder the effective management of the laboratory.2"°

20%Rowland, Mapping Communicable Disease Control,
28.

205ealth Protection Agency. Annual Report &
Accounts (London: Health Protection Agency,
2007), 33.

2087he History of the Health Protection Agency 2003-
2013, 28.

2% emorandum by the Public Health Laboratory
Service (PHLS). House of Lords Select Committee
on Science and Technology (London: HMSO,
2003), 21-22.

208s0e also The History of the Health Protection Agency
2003-2013, 31, 36, 51.

299). R. Harper, ‘Preparedness for SARS in the UK in
2003', Philosophical Transactions of the Royal
Society of London Series B: Biological Sciences,
2004, 359, 1131-32.

210 p. Mortimer, ‘Stray Thoughts on SARS',
Communicable Disease and Public Health, 2003, 6,
172-76,173.
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Mortimer's warnings proved prescient. Later remembered as a ‘painful birth’,2"! the
first years of the HPA were characterised by a slow merging of once independent
institutions. In contrast to Donaldson’s vision of a ‘customer-focussed’ integrated public
health service,”'? relations within the HPA were described as “territorial’, which ‘led to a
lot of wasted energy on positioning small politics and defending them’.2"* Coordinating
HPA and NHS services was equally challenging. In the case of infectious disease control,
recruitment problems and NHS underinvestment in microbiology services meant that
building effective collaborations between regional HPA hubs and local laboratories and
authorities was challenging.2'* Within a year of the end of ring-fenced funding, a 2006
review of NHS Pathology Services in England warned that it was not obvious what kind
of accountability NHS Trusts had for financing local public health microbiology services in
the medium- to long term.2"® Stripped of its network of local laboratories, Britain's flag-
ship public health hub in Colindale was at risk of becoming a giant on clay feet.

The effects of losing local public health laboratory services were compounded by
confused official responsibilities for infection control. PCTs were charged with pro-
tecting community public health but relied on professionals in the HPA's headquar-
ters and HPUs for response management. Local authorities were responsible for
protecting the public from infectious disease and appointing a CCDC. However,
CCDCs were no longer responsible to the NHS DPH but were employed by the HPA
as part of its HPUs. Meanwhile, the HPA was dependent on PCTs, NHS England
Pathology Services and local authorities for routine clinical and microbiological data
generation and for mounting outbreak responses.?'® At the national level, the
HPA’s post-2005 status as a non-departmental authority also risked creating parallel
hierarchies with the NHS and Department of Health during public health
emergencies.!”

The 2008 financial crash exacerbated problems with severe funding cuts for the HPA.
Between 2009 and 2013, HPA staffing decreased from 4,100 to 3,700 (9.7 per cent).
Meanwhile, the agency's core budget declined by over 26 per cent from £193 million
(2009/2010) to £142 million (2012/2013). In response, the HPA became increasingly de-
pendent on extramural grants and private funding for special programmes and research.
Similar to the USA (see below) and parallel developments in international health,?'® rely-
ing on rigid earmarked rather than stable budgets could distort management priorities

2" The History of the Health Protection Agency 2003-
2013, 26.

22hid., 16; in Wales, former PHLS services were inte-
grated with local public health functions provided
by Consultants for Communicable Disease Control.
The new locally rooted service became the
Communicable Disease Division of the National
Public Health Service for Wales and worked closely
with NHS microbiology labs, Duerden, ‘Twenty-
First-Century Medical Microbiology Services in the
UK, 1.

23The History of the Health Protection Agency 2003-
2013, 39-40.

2¥Duerden, Twenty-First-Century Medical Microbiology
Services in the UK', 2-4.

2B Report of the Review of NHS Pathology Services in
England. Chaired by Lord Carter of Coles (London:
Department of Health, 2006}, 43.

218owland, Mapping Communicable Disease Control,
33.

2The History of the Health Protection Agency 2003-
2013, 32-3.

28hid., 46 and 55; R. England, ‘The Dangers of
Disease Specific Programmes for Developing
Countries,’” BMJ, 2007, 335, 565-65; C. Cashin
et al., Farmarking for Health. From Theory to
Practice (Geneva: WHO, 2017).
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towards targeting ‘profitable’ funder priorities while exacerbating funding shortages for
routine public health services.?"?

In 2010, the new Conservative government launched a policy of fiscal austerity.
Despite successful HPA responses to the 2006 polonium killings and 2009 H1N1 pan-
demic,??? a further economic slimming and centralisation of public health was decided in
2011. In 2013, the HPA and its eight regional laboratories were integrated into Public
Health England (PHE). The goal was to create a mammoth public health service, which
would merge over 5,000 staff from 129 organisations. In contrast to the relative political
autonomy of PHLS and HPA decision makers, PHE was an executive agency under direct
control of the Department of Health and would be managed by a chief executive officer
with no formal training in medicine or public health.??" Although PHE was supposed to
be free to speak on issues relating to the nation’s health,?2? the extent of this freedom
and the ability to act autonomously in the name of public health was unclear.

The creation of PHE was part of the second shake-up of British health care within a
decade. The 2012 Health and Sodal Care Act abolished New Labour’'s PCTs and
stripped the NHS of its responsibility for local public health services, which were
returned to local authorities. According to the new doctrine of democratic localism, %3
upper tier (county councils) and unitary (metropolitan) local authorities in England
would establish multiparty Health and Wellbeing Boards (HWBs), draw on expertise
from lower district levels (e.g. in environmental health), and appoint a DPH for the
combined delivery of public health, health, and social services at the local level. Select
primary care services such as screening, immunisation, and public health services for
children and pregnancy remained part of the NHS and were coordinated by Clinical
Commissioning Groups and NHS England.?2% Similar to the HPA, PHE would act as an
epidemic intelligence centre providing specialist reference, global health, and cost-
effectiveness services while supporting local HWBs and DPHs with health protection
teams. PHE's coordinating role was further boosted by the 2010 Health Protection
(Notification) Regulations, which updated disease and reporting requirements and
gave local authorities more flexible powers to deal with emergencies.??®

(Re)-implementing effective localism was undermined by ongoing budget cuts. To
maintain outbreak preparedness and routine public health services, PHE relied on sup-
port from the NHS and local authorities. This included sufficient funding for local pub-
lic health laboratory services and reporting by NHS Pathology Services as well as the
ability and willingness of local authorities and NHS managers to adhere to formal pub-
lic health outcome frameworks.??® Shrinking NHS and council budgets made this

219The History of the Health Protection Agency 2003-
2013, 17-18, 46, b5-7, 78-9.

220pid., 64-5; 83-5; 92-4.

22'p Das, ‘Duncan Selbie: The New Face of Public
Health in England’, The Lancet, 2013, 381, 1175;
Public  Health  England. Evaluation  and
Recommendations (Atlanta: IANPHI, 2017), 8.

222bid , 6.

223Gorsky, Lock, and Hogarth, ‘Public Health and
English Local Government’, 546.

24pid., 546, 549-50; J. Middleton and G. Williams,
‘England’, in B. Rechel et al., eds., Organization and
Financing of Public Health Services in Europe
Country Reports {Copenhagen: WHO  Europe,
2018), 5-22.

2Bpublic  Health England (PHE). Evaluation and
Recommendations, 5-10;, Summary of updated
health protection legislation (England) {(London:
Chartered Institute of Environmental Health, 2010).

228The History of the Health Protection Agency 2003-
2013, 108.
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collaboration challenging. Ministers had initially promised to ring-fence the public
health budget for local authorities until 2016. However, an in-year cut of £200 million
in 2015 was followed by a further 9.6 per cent cut over the next 5 years. This
amounted to a real term reduction of public health spending from £3.5 billion in
2015-16 to just over £3 billion in 2020-21 (a reduction from ca. 4.1 per cent to 2.5
per cent of total health expenditure).?2” PHE itself had to absorb a 30 per cent funding
cut between 2013 and 2017. Severe local funding shortages were exacerbated by "top
slicing” whereby councils reallocated ring-fenced public health budgets to other local
services impacting health and welibeing.??® Meanwhile, retirements and recruitment
problems left 17 per cent of DPH posts vacant in 2017.22°

Ahead of the biggest pandemic event since 1918, the once formidable public health
faboratory infrastructure in England was smaller than at any point since 1939. Despite ac-
cess to cutting-edge molecular typing, world-renowned experts, and integrated elec-
tronic reporting, the UK's centre of epidemic intelligence in Colindale had reduced
political autonomy to act in the name of public health, less contact with local microbio-
fogical and public health services, and little surge testing capacity to fall back on should
its national and regional reference laboratories be overwhelmed.

The growing centre~hinterland divide and discrepancy between preparedness rhetoric
and actual laboratory capacity were mirrored in the USA. Between 1999 and 2020, a
brief effervescence of public health funding and reform was followed by a prolonged
phase of budget and personnel problems. In 1999, a review by the non-partisan
Government Accountability Office (GAO) reported ongoing gaps in the US laboratory
surveillance and disease reporting. Almost half a century after their creation, it remained
voluntary for states to adopt the annually reviewed list of notifiable diseases issued by
the CDC and Council of State and Territorial Epidemiologists. While this arrangement en-
abled states to opt out of testing for diseases that were rare in their territory and focus
resources on a national ‘core list' of reportable diseases, it also created surveillance gaps
for emerging threats like hepatitis C and AMR.?3° Technology differences exacerbated
surveillance gaps. In 1999, slightly more than half of state laboratories conducted molec-
ular PFGE-typing. However, genotypic data did not necessarily correlate with phenotypic
data produced by non-molecular surveillance in other states. Similar problems character-
ised the adoption of IT systems. Seven years after the 1992 IoM report, 40 per cent of
state laboratories did not or barely used computerised systems to receive surveillance
data and 21 per cent barely made use of computerised systerms to transmit data.?*’
Concerns were also raised about the ongoing commercialisation of public testing and

271ealth and Local Public Health Cuts, House of
Commons Briefing 14 May 2019 (London: Local
Government Association, 2019); other estimates
speak of an even more dramatic reduction of £700~
850 million in net expenditure between 2014/2015
and 2019/2020 with the poorest areas in England
experiencing disproportionately high cuts of almost
15 per cent; C. Thomas, Hitting the Poorest Worst?
How Fublic Health Cuts Have Been Experienced in
Engiand’s Most Deprived Communities {London:
Institute for Public Policy Research (IPRR), 2019).

228; Middleton and G. Williams, ‘England’, 13-4; L.
Marks et af., ‘The Return of Pubiic Health to Local
Government in England: Changing the Parameters
of the Public Heaith Prioritization Debate?’ Public
Health, 2015, 129, 1194-203; Public Health
England (PHE). Evaluation and Recommendations,
10.

229§ Middleton and G. Williams, ‘England’, 16.

230pollock, Fevers and Cultures, 36: B. Steinhardt,
Emerging Infectious Diseases, 1-10.

Blpid., 15.
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patchy disease reporting by out-of-state laboratories.?*2 Worryingly, over 30 state labora-
tory directors warned that lucrative fee-based genetic screening and tests for regulatory
and licensure programmes were skewing routine laboratory operations ‘away from test-
ing services beneficial to the entire community [like influenza surveillance]. . .” 23

Powerless to override state decision-making, the CDC tried to mobilise financial resour-
ces and increase the efficiency of existing public health laboratory networks by stressing
biosecurity scenarios. A 1999 CDC report declared that Americans were ‘a Nation at
risk’ 234 The USA was unprepared for new threats posed by the rapid dissemination of
disease via global travel, AMR, and bioterrorism. Preparedness could, however, be im-
proved by investing in a new electronic CDC Health Alert Network and by setting out
regularly reviewed state improvement plans for public health. Essentially repeating rec-
ommendations from the 1988 and 1992 loM reports, the CDC announced that it would
support states with extramural grants, training, technical assistance, and evaluations.
Further recommendations centred on updating public health education and creating inte-
grated databanks. In response to the GAO, the need to improve laboratory capabilities in
all federal and state health departments was also mentioned.?>® The laboratory capabili-
ties singled out for improvement were defined by contemporary preparedness concerns.
In 2000, the CDC announced the creation of a rapid laboratory response network for bi-
ological and chemical agents with integrated surveillance and a strategic plan for bioter-
rorism by 2004.23°

Qutside of Atlanta, the APHL tried to use Congress’ Healthy People 2010 initiative to
promote a broader vision of public health laboratory capacities. Although it also refer-
enced bioterrorism threats, its 2000 consensus vote on core functions of state public
health laboratories only listed emergency response capabilities on place 8 of 11 — below
the provision of diagnostic, surveillance, reference, quality assurance, and data manage-
ment services *?’

The 2001 World Trade Centre and anthrax attacks created further momentum for the
enactment of preparedness-oriented reforms of the US public health laboratory infra-
structures. According to the IoM, 2001 had revealed:

... vulnerable and outdated health information systems and technologies, an insuf-
ficient and inadequately trained public health workforce, antiquated laboratory ca-
pacity, a lack of real-time surveillance and epidemiological systems, ineffective and
fragmented communications networks, incomplete domestic preparedness and
emergency response capabilities, and communities without access to essential pub-
lic health services.”*®

2324hid, 17. 237) witt-Kushner et al, ‘Core Functions and

Zibid., 18.

233CDC, Public Health's Infrastructure. Every Health
Department Fully Prepared; Every Community Better
Protected. A Status Report (Atlanta: CDC, 1999), ii.

Z3ibid., fii~v.

235A.S. Khan, A. M. Levitt, M. J. Sage, ‘Biological and
Chemical Terrorism; Strategic Plan For Preparedness
and Response: Recommendations of the CDC
Strategic Planning Workgroup’, MMWR, 2000, 49,
1-14.

Capabilities of State Public Health Laboratories; A
Report of the Association of Public Health
Laboratories’, MMWR, 2002, 51, 1-8; R. M. Davis,
‘Healthy People 2010: Objectives for the United
States: Impressive, But Unwieldy’, BMJ, 2000, 320,
818-819.

23810M, The Future of The Public’s Health in the 21st
Century (Washington DC: Institute of Medicine,
2003), 3.
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During fiscal year 2002, the Bush Administration increased already rising federal pre-
paredness spending. Of the $2.9 billion bioterrorism appropriations bill signed on 10
January 2002, $1.1 billion were dedicated to upgrading bioterrorism preparedness,
infectious-disease surveillance, network integration, and hospital surge capacity.?* The
CDC and APHL responded by establishing a dedicated Laboratory System Improvement
Program (L-SIP). Regulators also developed a Model State Emergency Health Powers Act
that could be implemented by states to better integrate interstate emergency capabili-
ties. 240 At the state and local level, post-9/11 funding led to a brief surge of laboratory
spending. Many of the ca. 2,000 public health laboratories upgraded equipment,
invested in 24/7 availability and IT networks, hired staff, and began offering molecular
typing services.?*" At the federal level, the CDC expanded its epidemic intelligence capa-
bilities by promoting existing surveillance systems like NARMS, VetNet for Salmonella in
animals, FoodNet for the surveillance of foodborne diseases, and QutbreakNet for PFGE
data sharing.?* Ideals of real-time surveillance also led to the creation of new laboratory
networks. The CDC officials collaborated with the FDA and the new Department of
Homeland Security to create the Food Emergency Response Network (FERN, 2004) and
Environmental Public Health Tracking Network (EPHT, 2005).2%% In 2003, the US public
health authorities used their integrated resources to mount an effective response to
SARS?*—although the CDC subsequently highlighted the need for additional local test-
ing capacity.*® The Pandemic and All-Hazards Preparedness Act (PAHPA) and the 2006
creation of the Biomedical Advanced Research and Development Authority (BARDA) fur-
ther enhanced authorities ability to prepare for projected emergencies with strategic
stockpiles and research.?4®

Whether the surge of preparedness funding, which peaked in 2004, was sufficient to
shore up baseline US public health capacity was debatable.?*’ The new money was spent
unevenly and biosecurity priorities did not necessarily align with broader infection control
needs. At the federal level, Homeland Security and CDC officials repeatedly clashed over
how much funds should be earmarked for bioterrorism threats like smallpox and anthrax

239D, Rosner and G. Markowitz, Are we Ready? Public
Health since 9/17 (Berkeley, CA : University of
California Press, 2006), 68; for pre-existing pre-
paredness spending see, ibid., 131-5.

240)  Witt-Kushner et al, ‘Core Functions and
Capabilities of State Public Health Laboratories’; B.
J. Tumock, Public Health Preparedness At A Price:
illinois (New York: Century Foundation, 2004), 10—
13: K. C. Milne and 7. L. Milne, ’Public Health
Laboratory  System  Improvement  Program:
Development and Implementation’, Public Health
Reports, 2010, 125, 31-39; Rosner and Markowitz,
Are we Ready?, 106-16.

Mbid., 57-75; CDC, Public Health Preparedness:
Mobilizing State by State (Atlanta: CDC, 2008), 1-5;
12; 15-21; APHL Report, Data Summary of the 2010
Core Laboratory Profiles Survey (APHL, 2011), 5;
M.L. Wilscn et al., "The Role of Local Public Health
Laboratories’, Public Health Reports, 2010, 125 (Spl
2), 118-122, 119.

242D Boxrud et al., ‘The Role, Challenges, and Support
of Pulsenet Laboratories in Detecting Foodborne
Disease Outbreaks’, Fublic Health Reports, 2010,
125, 57-62, 59-60.

2335 L Inhorn et al, ‘The State Public Health
Laboratory Systermn’, Fublic Health Reports, 2010,
125, 4-17.

244Rosner and Markowitz, Are We Ready?, 146.

2455 J. schrag et al, 'SARS Surveillance during
Emergency Public Health Response, United States,
March—july 2003°, Emerging infectious Diseases,
2004, 10, 185-194, 192.

246p. S, Khan, ‘Public Health Preparedness And
Response In The LISA Since 9/11: A National Health
Security Imperative’, The Lancet, 2011, 378, 953~
56, 953-6.

2ibid., 955; Rosner and Markowitz, Are we ready?,
85.
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and who should have control over new surveillance data.?*® Although states and coun-
ties used federal preparedness funds to upgrade laboratories, [T systems, and typing
technologies, some complained that federal bioterrorism priorities were draining resour-
ces from routine laboratory surveillance for other pathogens.?*” The relative neglect of
day-to-day laboratory testing in favour of a select number of high-priority targets was ex-
acerbated by the Bush Administration’s decision to slash the federal budget for prevent-
ing chronic disease, promoting health, and controlling infectious disease by $67 million
and impose flat spending on other programmes.2>° Despite parallel preparedness money,
state-level fiscal problems and increased Medicaid and Medicare expenditure resulted in
public health budget declines in more than half of the US states between 2003 and
2004.2%" According to a 2007 survey of state public health laboratories, 64 per cent had
insufficient staff levels, many could not afford regular training, and 43 per cent remained
unable to mandate the submission of isolates and specimens from commercial
laboratories.?>?

Despite these problems, the USA mounted an effective response to the 2009 H1N1
pandemic. New molecular capabilities meant that it took only 2 weeks from the identifi-
cation of the novel virus to the creation, emergency FDA authorisation, manufacture,
and distribution of a rapid RT-PCR-based test. Rapid FDA licensing had in part been possi-
ble because of prior CDC and BARDA investment in a platform technology (five target as-
say) for rapid influenza testing that could be quickly modified. In line with its
preparedness protocols, the USA had also stockpiled reagents.?*® Within a few days of
modifying the test, representatives from 44 public health laboratories had visited the
CDC for training. Although false negatives resulting from less accurate rapid tests caused
problems, PCR-based testing, electronic reporting, and vaccine development bolstered
confidence in the US pandemic preparedness and the ability of integrated networks of
public and private laboratories to overcome chronic laboratory capacity problems in
emergency situations.Z>* Looking back at the H1N1 response, the APHL highlighted the
importance of preparedness research, hybrid public—private lab networks, and genomic
technologies for future pandemics:

Before [H1N1], the federal government would have to make a lot of tests, and
we'd send them out, and people would use them ... With people being able to do
their own PCR, we could put up the recipe and let people make that themselves.
it's a much more robust approach for people able to ramp up testing for a novel
pathogen.?%®

The fact that non-governmental academic, private and clinical laboratories could validate
'homebrew’ tests against a published gold standard had stopped public health

248Rosner and Markowitz, Are we ready?, 150-54.

Prpid., 68-9; 74.

Opid., 81.

Bbid., 85.

252Bowrud et al., ‘The Role, Challenges, and Support of
Pulsenet Laboratories in Detecting Foodborne
Disease Outbreaks’, 60-1; D. A. Draper, R E.
Hurley, and J. R. Lauer, 'Public Health Workforce

Shortages Imperil Nation’s Health', Res Brief, 2008,
4,1-8.

253APHL, lessons from a Virus. Public Heaith
Laboratories Respond to the HINT Pandemic:
Association of Public Health Laboratories (APHL,
2011), 13,15, 17 and 19.

pid., 25-7, 29.

2350bid., 71.

ysasms dno oiisneory SOy LR DEDBOIMGE

BURf 7} U iRen Ad 4 RR000/

AL

INQ000207449_0040



Laboratory infrastructures in the UK, US, and (West-)Germany 743

laboratories from being overwhelmed by a flood of specimens.?>® In the midst of result-
ing optimism about new technologies and hybrid networks, it was easy to forget that fu-
ture crises might involve less well-known pathogens and that state public health
laboratories had played a key role in boosting testing, providing quality assurance, and
coordinating responses outside Atlanta.?>’

The resilience of this public health laboratory infrastructure faced accelerating threats
following the 2008 financial crash. With the US states experiencing severe fiscal pressure,
public health laboratories were forced to reduce or commercialise testing services.
Federal decision-makers did little to counteract these cuts. In 2009, a large part of the
Obama Administration’s $5.8 billion of HIN1 surge funding was spent on vaccination
and only a small percentage of funds reached laboratories.?>® Between 2008 and 2010,
over 44,000 jobs were lost in state and local health departments including public health
physicians, laboratory specialists and epidemiologists.?>? Staff shortages not only in-
creased pandemic vulnerabilities but also compromised routine infectious disease surveil-
lance. In 2010, 24 per cent of the US states could not submit 90 per cent of E. coli
molecular typing results to CDC's PulseNet database within four working days.2%°
Despite their importance during the 2009 pandemic, porous laboratory accreditation
frameworks impeded quality assurance and data sharing between private and public lab-
oratories as well as between local, state and federal agemcies.261

Challenges for public health laboratories increased following the enactment of the
Obama Administration’s 2010 Affordable Health Care Act. Medicare and Medicaid had
been significant revenue sources for public health laboratories. However, the vast in-
crease of people eligible for basic testing raised fears about the future of direct public
financing, necessitated a significant upgrade of public billing systems, and increased
competition with commercial laboratories—with state laboratories still required to main-
tain core functions and provide services to uninsured Americans.?®? The 2012 decision to
reallocate $6.25 billion of the originally promised $15 billion boost to public health and
subsequent sequestrations further increased problems for public health laboratories.
After briefly rising to ca. 3.18 per cent of total health spending in 2002, the US expendi-
ture on public health declined to ca. 2.65 per cent of total health spending in 2014 with
a further fall to 2.4 per cent predicted by 2023.25% Although CDC planners resorted to
the familiar approach of trying to compensate for cuts with improved IT and next

256ihid. 262) . Ridderhof and B. W. Wilcke Jr, “Public Health
2571bidl., 23, 39, and 55-64. Laboratory Systems: At the Crossroads’, Public
2581hid., 40. Health Reports, 2013, 128, 1-6; C. Loring et al.,
2%9A. S, Khan, ‘Public Health Preparedness and ‘Using Fee-for-Service Testing To Generate Revenue
Response in the USA Since 9/11: A National Health for the 21st Century Public Health Laboratory’,
Security Imperative’, 955. Public Health Reports, 2013, 128, 97-104; M.-B.
260hig. Malcarney, N. Seiler, and K. Horton, ‘Public Health
261, L Wilson, S. Gradus, S. J. Zimmerman, ‘The Role Laboratories and the Affordable Care Act: What the
of Local Public Health Laboratories’, 121-22; New Health-Care System Means for Public Health
Inconsistent state reporting and delays also impeded Preparedness’, Public Health Reports, 2015, 130,
federal COVID-19 responses; Tracking COVID-19 in 543-46.
the United States. From Information Catastrophe to 263D 1y, Himmelstein and S. Woolhandler, ‘Public
Empowered Communities (Vital Strategies—Resolve Health's Falling Share of US Health Spending’,
to Save Lives, 2020). American Journal of Public Health, 2016, 106, 56—
57.
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744  Claas Kirchhelle

generation sequencing,”®* recruitment problems and budget cuts—including President
Trump's announcement on 10 February 2020 of a 16 per cent reduction of CDC fund-
ing—severely undermined the resilience of the US public health laboratory infrastructure
just before it would be tested to its limit.?6>

Of the three analysed countries, Germany was the only one to mostly strengthen labo-
ratory services between 2000 and 2020. Driven by EU requirements and demands for in-
tegrated European surveillance networks, a new infectious disease law
(Infektionsschutzgesetz) came into force in 2001, In line with previous reforms, key public
health competences remained in the hand of state and communal authorities, but the
2001 law enhanced authorities’ ability to respond to outbreaks with improved vaccina-
tion, surveillance and police powers—including the right to impose quarantine and job
bans. The federal centre in Berlin was empowered to impose federal control in the case
of disease events of national significance. State-level and federal disease reporting
requirements were unified and upgraded with Berlin now able to demand laboratory and
disease surveillance data that included personal information during emergencies.?®®

As the federal epidemiological centre, the RKI focused more resources on curbing nos-
ocomial infections, increasing vaccine coverage (by incorporating Germany's permanent
vaccine commission), and improving infectious disease surveillance.”®” In doing so, the
RKI continued to build on the CDC model of epidemic intelligence. Sentinel and refer-
ence laboratories were strengthened. Doctors, hospitals, and private laboratories were
required to report both suspected and confirmed reports of notifiable diseases to com-
munal or state health authorities, who would then communicate routine information
and test results to the RKI in an anonymised form.?%® To facilitate data integration, the
RKI emulated the USA and the UK investment in IT systems by rolling out SurvNet@RK! as
the first integrated German electronic reporting platform for infectious disease among ci-
vilian authorities on 1 January 2001—and in the armed forces in 2006.2%9 Preparedness
planning featured alongside overall systems’ strengthening. Following WHO guidance
from 1999, Germany developed its first pandemic influenza plan—well after similar plans

264C | Richards, M. F. lademarco, and T. C. Gesundheitsbehérden der Lander bei der Verhiitung

Anderson, ‘A New Strategy for Public Health und  Bekdmpfung von  Infektionskrankheiten’,

Surveilance  at  CDC: Improving  National
Surveillance Activities and Qutcomes’, Public Health
Reports, 2014, 129, 472-76; N. Maddox, "100
Years of Influenza: Will Public Health Be Ready for
the Next Pandemic’, APHL Lab-Matters, Winter
(2018).

265Himmelstein and Woolhandler, “Public Health's
Falling Share of US Health Spending’; 'Time to
Welcome the Next Generation of PHL Scientists’,
Lab-Matters Fall (2018); “Invisible No More: Sharing
the Value of Health Laboratories’, APHL Lab-Matters
Surnmer (2017); L. Alesse, ‘Did Trump Try To Cut
the CDC’s Budget As Democrats Claim? Analysis’,
ABC News, 29 February 2020.

266Gesetz  zur Verhitung und Bekdmpfung von
infektionskrankheiten beim Menschen
{Infektionsschutzgesetz—fSGY, in Bundesgesetzbiatt |,
2000, 1045, A Wirtz et al, ‘Rolle der

Bundesgesundheitsblatt-Gesundheitsforschung-
Gesundheitsschutz, 2005, 48, 971-78; J. Dreesman
and J. Berzler, ‘Surveillance Ubertragbarer Krankheiten
auf der Grundlage des infektionsschutzgesetzes in
Deutschland durch den Sffentlichen
Gesundheitsdienst’, Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz, 2005, 48,
979-89; Plimer, ‘Germany”, 35-47.

267Busse and Blimel, Germany: Health System Review,
181-2.

288nfektionsepidemiologisches Jahrbuch meldepfiich-
tiger Krankheiten fur 2007 (Berlin: Robert Koch
Institut, 2002), 11.

269G, Krause et al., 'SurvNet Electronic Surveillance
System For Infectious Disease Outbreaks, Germany’,
Emerging Infectious Diseases, 2007, 13, 1548-
1555.
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in the USA and the UK—in 2001. Reporting systems were updated after the 2011 entero-
hemorrhagic E. coli (EHEC) epidemic exposed ongoing communication gaps between dif-
ferent states. A new electronic notification system (Deutsches Flektronisches Melde- und
informationssystem fiir den Infektionsschutz) was trialled between 2016 and 2020270

Repeatedly upgraded after 2001, Germany's new infectious disease legislation
addressed long-standing organisational constraints at the communal and state level
whilst also integrating national networks and strengthening federal oversight. This did
not mean that variations in state public health arrangements ceased or that the RKI in
Berlin became dominant. A further attempt to centralise and rationalise regulations and
competencies was rejected by states in 2005.2”" At the political level, the 2001 reform in-
stead solved long-standing problems of fragmented federal, state and communal respon-
sibilities and the relative neglect of infectious disease control. Following the subsidiary
principle, reforms at the top did not necessarily lead to cuts at the bottom. While English
reforms fragmented and reduced local infection control capabilities and the US surge
funding prioritised preparedness over routine laboratory services, German reforms
strengthened both emergency and routine services. Between 2000 and 2015, state, fe-
deral, and health insurance spending on prevention and public health services amounted
to between 3.27-3.52 per cent of rising total health expenditure. Money was spent at
the federal, state and communal levels.?’? The more complicated nature and looser inte-
gration of German infection control and laboratory infrastructures meant that the RKI's
epidemic intelligence capabilities could not match those of the CDC or PHE. However,
German authorities could draw on a public health hinterland with sufficient power, au-
tonomy and coordination to react flexibly should centres of excellence be overwhelmed.
Despite coordination problems,?’® the hybrid nature of German systems building—cou-
pled with the early decision to incentivise and incorporate testing by commercial labora-
tories—allowed for a rapid 2020 surge of testing and access to resulting data by local
authorities.*’*

Conclusion: Upgrading the Hinterland
On the eve of COVID-19, assessing the preparedness of different public health infrastruc-
tures was thus deceptive: Anglo-American centres of excellence wielded significant inter-
national influence, had developed sophisticated molecular typing and electronic
notification systems for existing laboratory assets, and had fine-tuned a model of epi-
demic intelligence that could rapidly deploy experts and stockpiled equipment to quell
localised outbreaks. Despite ongoing cuts and reforms, responses to the 2003 SARS and

2Minfluenza pandemic preparedness plan (Geneva:
WHO, 1999); W.H. Haas, 'Principles of epidemic
emergency preparedness planning: the example of
the German influenza Pandemic Preparedness Plar’,
Bundesgeshundheitsbiatt,  Gesundheitsforschung,
Gesundheitsschutz, 2005, 48, 1020-1027: M.
Dierke. Deutsches FElektronisches Melde- und
informationssystem fir den Infektionsschutz (Berlin:
RKl, 2017).

27'Busse and Blimel, Germany: Health System Review,
xxvil: Wirtz et al. ‘Rolle der Gesundheitsbehorden

der Lander bei der Verhiitung und Bekampfung von
Infektionskrankheiten’.

272p|mer, ‘Germany”, 40.

23p. Graf, ‘Was Tests fur alle wirklich bringen wiir-
den’, Zeit Online, 30 August 2020.

274 Wieler, U. Rexroth, and R. Gottschalk, ‘Emerging
COVID-19  Success Story:  Germany’'s  Strong
Enabling Environment’, Our World in Data, pub-
lished online first: 30 June 2020.
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2009 H1IN1 outbreaks engendered confidence that Anglo-American public health sys-
tems could protect citizens from new or familiar pathogens.

However, beyond the centre, the wider state of public health laboratory infrastructures
was worrying. Since the late 1970s, decades of budget reductions and attempts to
streamline laboratory services had eroded local testing and microbiological expertise.
Routine laboratory services for many infectious diseases had been cut or outsourced and
staff shortages were significant. Should centres of epidemic intelligence fail to stamp out
an emerging epidemic or pandemic event, there was little hinterland capacity to fall back
on to protect the public’s health.

These infrastructural weaknesses had been highlighted by multiple reports and exer-
cises like the UK's 2016 Operation Cygnus.?”> Interestingly, they were, however, not ad-
equately taken account of by international preparedness reviews. Conducted by experts,
who either originated from or had been trained in the USA or the UK, prominent reviews
followed the narrow priority setting approach of 1990s pandemic planning by concen-
trating on key performance indicators including detection, reporting, and response capa-
bilities for specific pathogens as well as health systems’ capacity to treat sick workers.?”®
Missing from this mode of analysis was a focus on the non-specialist public health labora-
tory services, whose surge capabilities, quality assurance, and expertise in collaborating
with other local public health services connected national nerve centres of epidemic intel-
ligence to the rest of the country. The relative political autonomy of public health centres
to act swiftly was also not taken account of. The result was a mode of review that was
designed to confirm rather than challenge orthodoxies of centralised intelligence and
lean surveillance and consistently ranked countries with more decentralised resources
lower than those with individual hubs of excellence.?”’

While hindsight is cheap and history provides no simple lessons, focusing on the long-
term development of the laboratory infrastructures underpinning public health systems can
provide insights for planning going forward. One of these insights is the importance of con-
text and time when it comes to creating and maintaining resilience. As this article has
shown, laboratory infrastructures evolved to fit the specific needs, political systems, and in-
fection control visions of their respective national contexts. While the concerns shaping this
evolution were often similar, the degree of central control, integration, and efficiency of
resulting infrastructures differed: Britain’s PHLS evolved its laboratory network to fit around
an already existing system of local epidemioclogy and public health consisting of MoHs and
local authorities; the CDC's concept of epidemic intelligence was developed in response to
concerns about biological attack and the need to coordinate autonomous state public health
laboratory systems; West Germany’s laboratory system was shaped by existing communal
traditions and by the post-war focus on de-Nazifying and decentralising public health.

The specificity of each laboratory infrastructure meant that reforming it required careful
deliberation of how it fit into the wider public health ecosystem as well as sufficient time

275C. Smyth, ‘NHS Fails To Cope With Bodies in Flu (Washington DC: World Bank Group, 2019); see
Pandemic Test', The Times, 27 December 2016. alsc WHO Joint External Evaiuation of IHR core ca-
278Global Health Security Index; A World At Risk. pacities evaluations on IRIS.
Annual Report on Global Preparedness for Health  ?"’Crosoy et al., ‘Al Bets Are Off For Measuring
Emergencies (Nuclear Threat Initiative, 2019); Pandemic Preparedness’.
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and fiscal resources to ensure that vital components could adapt to new challenges and
visions of infectious disease control. Both resources were usually in short supply. With atten-
tion for infectious disease control declining and post-1960s planners under pressure to cut
costs, the CDC template of epidemic intelligence proved an attractive export. The mix of
centralised epidemiological oversight, integrated reporting networks, and rapid response ca-
pabilities offered significant strategic and cost advantages when it came to moving surveil-
lance from the individual to the population level and targeting a select number of diseases.
What was, however, increasingly forgotten was that this ‘lean’ template of epidemic intelli-
gence had only become possible as a result of post-1920s investment in local and state labo-
ratory infrastructures that were capable of supplying large volumes of microbiological data
and which were now being pruned in the name of cost-effectiveness. In both the USA and
the UK, planners and politicians hoped that technological advances like electronic reporting,
automated processing, and—Iater—molecular typing would compensate for reduced local
services. Once established as a default reform pathway, visions of cost-effective epidemic in-
telligence, real-time surveillance, and preparedness for select biosecurity scenarios overshad-
owed warnings about gaps in routine public health laboratory services. Funding surges in
response to crises like 9/11 were too short-ived and focused on individual pathogens to
compensate for these growing infrastructural weaknesses. The German case study is the ex-
ception that proves the point. It was the difficulty of pushing bigger reform packages
through Germany’s compromise-oriented federal system that gradually created a relatively
stable balance between centralised epidemic intelligence and ongoing support for autono-
mous state and local laboratory networks.

Paying close attention to the described case studies is to appreciate the potential of epi-
demic intelligence in pooling and analysing epidemiological information, the natural limits of
specialist hubs when it comes to the provision of routine public health services, and the dan-
gers of one-size-fits-all thinking in international health. Going forward, it means paying
greater political and academic attention to the mundane technical infrastructures—Ilike labo-
ratories—that underpin public health both during and outside of outbreaks. Focusing on
these mundane infrastructures complicates media narratives foregrounding the role of cen-
tralised pandemic decision-making in Atlanta, Colindale, and Berlin. It also provides an im-
portant counterpoint to a popular genre of science writing that routinely emphasises the
work of lone “disease detectives' and elite scientists within infection control 278 And finally, it
challenges intellectual path dependencies that see even more investment in preparedness,
biosecurity, and specialist epidemic intelligence hubs as the only answer to the current
pandemic.?’®

2%The genre of the elite disease detective has been
popularised by journalists like Laurie Garrett and
Maryn McKenna but has also featured in movies
like the Hot Zone, the CDC has collated fictional,
nonfictional, and articles describing its epidemic in-
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