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Queen Anne’s Lupus: Phospholipids and the Course
of the Empire

UNITED NATIONS SHALL COMBINE

TO DISTANT CLIMES THEIR SOUND COMBINE

THAT ANNE’S ACTIONS ARE DIVINE

AND THIS THE MOST IMPORTANT DAY!
THE DAY THAT GAVE GREAT ANNE BIRTH

WHO FIX’D A LASTING PEACE ON EARTH.
—G. F. Handel, “Ode for the Birthday

of Queen Anne”, 1713 (1)

GEORGE THE THIRD

OUGHT NEVER TO HAVE OCCURRED.
ONE CAN ONLY WONDER

AT SO GROTESQUE A BLUNDER.
—E. C. Bentley, “George III”, 1929 (2)

HEIRLESS IN LONDON

Were it not for the antiphospholipid antibody syn-
drome, the United States might now have a National
Health Service. That’s my conclusion from finding
direct links between the most prominent victim of the

syndrome—Queen Anne—and current debates over
Scotland’s imminent secession from England. This
September, Scots will hold a plebiscite on whether to
dissolve a partnership that has lasted since Queen Anne
presided over the “Acts of Union” (1707) (3). As Simon
Schama quipped (4), Anne saw to it that the United
Kingdom, which “began as a hostile merger would end
in a full partnership. . .”. But, that was three centuries
ago, and the going is tougher these days. Scotland’s
prime minister has had to reassure anxious voters that
a future spinoff would retain its popular National
Health Service. He’s also told them that Queen Eliza-
beth II would remain head of state in Scotland (as she
has in Canada, Australia, and New Zealand). He then
set Scottish Independence Day to commemorate the
UK’s founding mother, Queen Anne (3).

The Queen, a childless widow, died in 1714, sickened
by “gout, dropsy, hemorrhage and stroke” (5). If poor
Anne had produced a Stuart heir, a National Health
Service in the United States today might look a lot like
those in Scotland, Canada, or Australia.

Queen Anne, studio of John Closterman, oil on canvas (circa
1702); © National Portrait Gallery, London.

American revolutionaries toppling the statue of British King
George III (engraving; later coloration)/Private Collection/
Photo © Tarker/The Bridgeman Art Library.
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ROYALTY AND AUTOIMMUNITY

Queen Anne’s life and the Stuart dynasty were undone
by systemic lupus erythematosus (SLE) and its harsh
companion, the antiphospholipid antibody syndrome,
which produces bleeding, clotting, stroke, and obstet-
rical calamity (6). Anne and her husband, George
Oldenburg, sweated out at least 17 pregnancies from
1684 to 1700 (Table 1): all but one resulted in miscar-
riages, stillbirths, or infant death (7). Anne’s only
surviving child, William, the last Stuart of Kensington
Palace, died at age 11, after infantile seizures, child-
hood dyskinesias, and gross hydrocephalus, symptoms
now recognized as those of neonatal lupus (8).

It’s clear that Anne suffered from SLE, an autoim-
mune disease that chiefly afflicts women of child-
bearing age and their newborns. The Queen’s contem-
poraries describe four clinical features that add up to
current criteria for the diagnosis: a blotchy, pitted face
with a malar rash; recurrent polyarthritis; facial and leg
edema; and repeated seizures, nosebleeds, and lethal
stroke (9). Official portraits of Queen Anne show vari-
able joint swellings, obvious facial edema, and the
classic lupine rash. Add her obstetrical history, and we
arrive at the diagnosis of the antiphospholipid antibody
syndrome. The syndrome is often tagged “Hughes
syndrome”, after my colleague Graham R. V. Hughes,
who described a patient in London with ailments
similar to those of Queen Anne. His seminal 1983
article in the British Medical Journal sums up the prob-
lem: “Thrombosis, abortion, cerebral disease and the
lupus anticoagulant” (10).

Hughes syndrome, which can also occur in the
absence of lupus, results from antibodies directed
against anionic phospholipids (presenting as lamellar
bilayers on cell surfaces) and/or an associated plasma
protein (�-2 glycoprotein) (11–13). Closely related
antibodies, i.e., Hughes’s “lupus anticoagulant”, inhibit
the phospholipid-dependent coagulation of normal
blood. Each of these autoantibodies can induce cas-
cades of injury against self or any product of the womb.
Recent, multicenter studies show that in pregnant
patients with antiphospholipid antibodies, measure-
ments of the lupus anticoagulant are the best predictor
of adverse outcomes. Antibodies to cardiolipin or to �-2
glycoprotein, do not predict adverse pregnancy out-
comes, unless the lupus anticoagulant is also present
(14). Graham Hughes has earned his eponym: it’s
fitting that he directs a unit at St. Thomas’ Hospital,
down Royal Street and a bridge away from Westminster
Abbey, where Queen Anne lies forever.

“A LASTING PEACE ON EARTH. . .”

Before the reign of Queen Anne (1702–1714), England
was torn by religious and family spats that ranged in
intensity somewhere between today’s Sunni/Shiite con-
flicts and the family squabbles of the Cheney sisters.
The House of Stuart regained power in 1660 after Crom-
well’s Puritan misadventures. Anne’s uncle, Charles II,
restored the monarchy, presided over Restoration com-
edy, and chartered the Royal Society (15). Chuck 2 (as
American royalists have it) was a middling Protestant,
and Anne was brought up as such. But, next in line
came a very partisan Catholic, James II, who happened
to be Anne’s father. After a short 3 years in power,
James was overthrown in 1683 by Anne’s Protestant
brother-in-law (and cousin) William III. It was called
the “Glorious Revolution” of 1688 and resulted in
permanent exclusion of any Catholic successor (15).
William III became joint monarch with Anne’s elder
sister Mary II: we know the pair from that college down
south. Mary II’s official biography documents that “the
marriage survived although all three of her pregnancies
were stillborn” (16). Two sisters, 16 stillbirths, no heirs?
Time for some genomics here (17)!

Then came the younger sister’s turn: Queen Anne
with her own stillbirths, her gout, dropsy, and seizures.
But, these days, her reign is remembered less for
disease than for peace and prosperity. The “War of the
Spanish Succession” had broken out on both sides of
the Atlantic the year before her coronation. It pitted
the great powers—England, Austria, and Holland ver-
sus France and Spain—in battles from the Alps to the
Canaries, from Jamaica to the Arctic. Handel’s musical
tribute (above) celebrated Anne’s major achievement,
the Treaty of Utrecht (1713). The treaty not only
established a peace that would last to midcentury but
also left Britain in possession of Newfoundland, Nova
Scotia, the Hudson Bay Territory, and Gibraltar (15).
Schama had it right—that full partnership of the U.K.

TABLE 1. Children of Anne Stuart, Queen of Great Britain, and
George Oldenburg, Prince of Denmarka

● Stillborn daughter 1 Oldenburg b. 12 May 1684,
d. 12 May 1684

● Mary Oldenburg b. 2 Jun 1685, d. 8 Feb 1687
● Anne Sophia Oldenburg b. 12 May 1686, d. 2 Feb 1687
● Stillborn child 1 Oldenburg b. 21 Jan 1687, d. 21 Jan

1687
● Stillborn son 1 Oldenburg b. 22 Oct 1687, d. 22 Oct 1687
● Stillborn child 2 Oldenburg b. c Oct 1688, d. c Oct 16881

● William Henry Oldenburg, Duke of Gloucester, b. 24 Jul
1689, d. 30 Jul 1700

● Mary Oldenburg b. 14 Oct 1690, d. 14 Oct 1690
● George Oldenburg b. 17 Apr 1692, d. 17 Apr 1692
● Stillborn daughter 2 Oldenburg b. 23 Mar 1693,

d. 23 Mar 1693
● Stillborn daughter 3 Oldenburg b. 21 Jan 1694, d. 21 Jan

1694
● Stillborn daughter 4 Oldenburg b. 17 Feb 1695, d. 17 Feb

1695
● Stillborn son 2 Oldenburg b. 25 Mar 1696, d. 25 Mar

1696
● Stillborn son 3 Oldenburg b. 25 Mar 1697, d. 25 Mar

1697
● Stillborn son 4 Oldenburg b. 10 Dec 1697, d. 10 Dec

1697
● Stillborn son 5 Oldenburg b. 15 Sep 1698, d. 15 Sep 1698
● Stillborn son 6 Oldenburg b. 25 Jan 1700, d. 25 Jan 1700

aSee ref. (7).
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had become “the most powerful going concern in the
world”.

Anne followed a path set by grandfather Charles II as
custodian of arts, science, and the commonweal. She
was a patron of Christopher Wren, knighted Isaac
Newton in Cambridge, and appointed Jonathan Swift
the dean of St. Patrick’s in Dublin. By proclaiming the
“Statute of Anne” (1707) for the “Encouragement of
Learned Men to Compose and Write useful Books”, she
established the basis of copyright law in Anglophone
countries (18). In the American colonies, which com-
prised her contented subjects, she is renowned in name
and deed. That town in Chesapeake Bay, Annapolis, is
named for her, (19) as are Cape Ann in Massachusetts
and Fort Ann in Washington County, NY. She is remem-
bered for a unique “Act of Denization” granted to Luis
Gomez, a Jewish refugee from the Spanish Inquisition
in 1705. The document allowed him to conduct busi-
ness, own property, and live freely within the colonies.
His mill in Marlboro, NY, is a tourist site today (20).
Among her other acts, deeds, and grants that remain in
the news are those 215 acres the Queen bestowed on
Trinity Church in Manhattan in 1705. The church
elders are debating what to do with the $2 billion it’s
worth today (21).

Not bad for 1 dozen years of Stuart-ship, and again,
one wonders what a living heir would have meant.

“SO GROTESQUE A BLUNDER”

Trouble came when the Hessians followed the Stuarts.
Worried over Anne’s afflicted womb, Parliament passed
the “Act of Settlement” (1701), which assured a Protes-
tant line of succession. The nearest skein of that line
led to Hanau (Hanover) and the three Georges—no
Graces, they—who ruled from 1714 to 1820 (22).
George I, a Hessian, who barely spoke English, kept
several mistresses; in return, his wife eloped with a
Swedish count, who was killed and dumped in a river
on George’s order. He then had his young son,
George II, arrested for siding with his mother and
excluded from public ceremonies. When his father
died of a stroke on one of his frequent trips home to
Hanover, George II assumed the British throne
and— one generation after Anne’s “lasting peace”—
took the country to war again. George II personally
commanded British troops in the War of the Austrian
Succession: truce sans peace was the result. Both
George I and II faced repeated insurrections from
Scots unhappy with Hessian authority. The issue was
settled in 1745, when “Bonnie Prince Charlie” and
his Highlanders were defeated by the Redcoats at
Culloden (23). In 1751 , after George II’s eldest son
Frederick died suddenly of mysterious injuries (at-
tributed to a tennis ball!), the crown passed to
George III, grandson of the warrior (24).

George III assumed leadership of the British Empire
in 1760 at age 22. The official website of the Crown
states that he is best remembered for provoking Amer-
ican independence and for going mad (25). Alan

Bennett’s popular play and film, “The Madness of King
George” (1994), revived the story of a nutty monarch,
crazed by “variegate porphyria” (26). Modern analyses
reject that diagnosis but not its symptoms: blindness,
deafness, and madness—episodic bouts of which fol-
lowed loss of the American colonies (27). When his
Redcoats and Hessian mercenaries were defeated by
the Americans, he declared a General Day of Fast in
1778—a gesture understood as pitiful at the time.

First General Gage commenc’d the war in vain;
Next General Howe continued the campaign;
Then General Burgoyne took the field and; and last
Our forlorn hope depends on General Fast (28).

Whether his madness was caused by, or was coinci-
dent with, loss of his American colonies remains in
doubt. What is certain is that George III blundered into
his American quagmire through economic miscalcula-
tion. The empire was going broke, thanks to the costs of
those successional wars with France and Spain and
expenses of the East India company that ran India for
the crown (29). By the 1770s, at a time when there were
no income taxes, the United Kingdom required £4
million (£500 million today) simply to service its debt.
The answer was to tax items in demand among the
more prosperous of American colonies. George had
figured out a solution. In a letter of the early 1770s, he
wrote, “While the Sugar Colonies [the Caribbean]
added above three millions a year to the wealth of
Britain, the Rice Colonies [South Carolina, etc.] near a
million, and the Tobacco ones [Maryland, etc.] almost
as much; those more to the north [Pennsylvania on
up], so far from adding anything to our wealth as
Colonies . . . rivaled us in many branches of our
industry, and had actually deprived us of no inconsid-
erable share of the wealth we reaped by means of the
others” (25).

The answer was clear: impose taxes on sugar, tea, and
commercial transaction. The Brits were sure that those
moneymaking rivals would return some of the “not
inconsiderable wealth” in the form of taxes. The result
of that miscalculation was the American Declaration in
Philadelphia of July 4, 1776, which lists in detail a litany
of “. . .the patient sufferance of these Colonies” and
explains the “necessity which constrains them to alter
their former Systems of Government”.

We do not know whether a legitimate heir of Queen
Anne’s would have forstalled rebellion in Scotland or
revolution in America, but I can imagine a placid Anne
or regal Chuck on the throne, making sure that “United
nations shall combine, to make a lasting peace. . .” on both
sides of the Atlantic. Without those antiphospholipid
antibodies tugging at Anne’s womb, the Georges might
have remained in Hesse, and the United States would
have a National Health Service, just like Scotland.

Gerald Weissmann
Editor-in-Chief

doi: 10.1096/fj.14-0401ufm
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A Hollywood Mystery
The Untimely Death of Jean Harlow

Robert S. Pinals, MD* and Eve Golden, BA

The sudden, unexpected death of Jean Harlow in 1937 was
one of the most shocking events to hit the entertainment

world since Rudolph Valentino’s demise 11 years earlier.1Y3 Jean
Harlow was only 26 years old, had been a top star for 5 years,
and seemed to be a healthy, active young woman with no pre-
vious illnesses. She appeared with Robert Taylor at President
Roosevelt’s Washington Birthday Ball in January. Her most re-
cent film, the comedy Personal Property, had opened in March,
and she was at work on a new film with frequent costar Clark
Gable. She left the set with what seemed to be minor illness at
the end of May and was dead by June 7. Actually, her illness
probably started several months earlier, after a severe sunburn,
and terminated with renal failure. This raises the possibility that
systemic lupus erythematosus (SLE) may have been the under-
lying cause of her death.

Jean Harlow burst into film stardom inHell’s Angels (1930),
showcased as a platinum-blond vamp, but she showed no dis-
cernable acting talent. Harlow was born Harlean Carpenter to
upper-middle-class parents in Kansas City, MO, in 1911. Prepa-
ratory school and an early, brief marriage left her a teenaged
divorcee and bit player in Los Angeles in 1928. Then came dis-
covery and stardom, for which the untrained and sheltered Harlow
was totally unprepared. After 2 years of inferior performances,
her downward-spiraling career was rescued by Metro-Goldwyn-
Mayer (MGM) and producer Paul Bern. Frank Capra had directed
her in the light comedy Platinum Blonde, and Bern saw her po-
tential. He convinced MGM to sign her and mold her into the
bright comic star she was destined to become.

From 1932 until her death, Jean Harlow emerged a suc-
cessful actress and a style icon, with her platinum hair, anten-
nae eyebrows, and bias-cut satin gowns (Fig. 1). In such bawdy
comedies as Red-Headed Woman, Red Dust, Dinner at Eight,
and Bombshell, she delighted audiences with her self-mocking
wit and snappy wisecracks. When the Production Code was
passed in mid-1934, Jean Harlow’s light was somewhat dimmed
as she toned down her brassiness and returned her hair to its
natural honey-blonde. In 1936, she costarred with Spencer Tracy,
William Powell, and Myrna Loy in one of the year’s hit come-
dies, Libeled Lady, and that same year, she had her first suc-
cessful dramatic role in Wife vs. Secretary, with Clark Gable and
Myrna Loy.

During this time, the fan magazines were filled with stories
of her mansion, her numerous pets, her sports (golf, swimming,
tennis), and, most of all, her love life. She had married her MGM
mentor, Paul Bern, in 1932. Within months, his common-law
wife reappeared and Bern killed himself. Friends and coworkers

rallied around Jean, and she bounced back fairly quickly. She
briefly married cinematographer Harold Rosson in 1934, and at
the time of her death, she had been dating costar William Powell
for 2 years.

ILLNESS AND DEATH
The time of onset of Harlow’s fatal illness is far from clear.

In late August or September 1936, after sunbathing on the beach,
she had severe burns over her face, back, and extremities. Her
lips were so swollen that speech was difficult, and her blistered
skin was treated with boric and tannic acids. She took elixir of
aleurate (a barbiturate) for pain. After the episode, she com-
plained of severe fatigue and exhaustion. Two years previously,
a physician had advised her to avoid the sun; the reason for this
warning is unknown but may have been related only to her fair
complexion.

In early February 1937, on a publicity tour, she and many
others developed a severe ‘‘flu,’’ which included nausea and
abdominal cramps.

A month later, she visited her dentist, with complaints of
pain on brushing her teeth and was found to have gingival in-
fection. The dentist recommended extraction of her 4 wisdom
teeth, because of impaction and infection, and suggested that
this could be accomplished in 4 office visits. However, Harlow’s
mother did not approve of this approach and demanded that the
procedures be done at the Good Samaritan Hospital in lateMarch
under general anesthesia. One of Harlow’s biographers noted that
the extractions were performed by a plastic surgeon and oph-
thalmologist, perhaps because there was no dentist on the hospital
staff.2 After 3 extractions, she ‘‘lost a heartbeat,’’ and the operation
was terminated. A friend reported that she had almost died.2 She
remained in the hospital for 18 days and looked ‘‘bloated’’ on

FIGURE 1. Jean Harlow on set of Dinner at Eight, 1933
(courtesy of Eve Golden).
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discharge according to Hollywood columnist Louella Parsons.
She appeared to be in radiant good health on the cover of Life
magazine on May 3, but the photograph had been taken 2 years
earlier.

In May, while shooting her last movie, Saratoga, in which
she costarred with Clark Gable, she was anorexic but, never-
theless, gaining weight. Her eyes were red and swollen, and she
was sweating excessively. She also had intermittent abdominal
pain and vomiting, which her physician attributed to complica-
tions of her recent ‘‘flu’’ and a mild gallbladder inflammation.
On May 27, she left the movie set complaining of a toothache
and abdominal pain. She appeared to be pale and bloated. On
May 30, she had chills, fever, and nausea and was unable to eat or
drink. Her physician, Dr Ernest Fishbaugh, examined her the
following day and ordered blood and urine tests and around-the-
clock nurses.2

On June 2, she had more intense abdominal pain, vomiting,
and intermittent delirium. She had been receiving intravenous
dextrose and ‘‘sulfa drugs.’’ Her body was diffusely swollen, and
her breath smelled of urine. Dr Leland Chapman, the junior
partner of her primary physician, was called and noted that her
blood urea level was high. His diagnosis was ‘‘acute nephritis,’’
and he suggested that she had received too much fluid intrave-
nously and now should have diuretics. What additional treatment
was given is unknown, but her condition continued toworsen. On
June 6, she was taken by ambulance to the Good Samaritan
Hospital and received 2 blood transfusions and additional in-
travenous fluids, but on the following morning, there was more
swelling of her face and scalp and Dr. Chapman considered
‘‘drilling holes in her temples’’ to release the fluid. She was also
found to have swelling of the pericardium1 and later became
increasingly incoherent and then comatose. The Fire Department
was called to administer oxygen using their emergency resus-
citation equipment, but to no avail. She was pronounced dead
on June 7, 1937, at 11:28 a.m. The death certificate noted the
causes of death to be acute respiratory infection, acute nephritis,
and uremia.5 There was no autopsy.

AFTERMATH
Despite the family’s request that there be no public dis-

play, large crowds gathered at Forest Lawn Church to glimpse
Hollywood royalty attending the formal service. Jean Harlow
was one of the best liked people in show business. Her co-
workers called her ‘‘The Baby,’’ and she became a sisterly pal to
such leading men as Clark Gable, Spencer Tracy, Robert Taylor,
and Walter Pidgeon.

Even female competitors liked herVMyrna Loy, Carole
Lombard, Marlene Dietrich, and Marion Davies, all counted
her as a close friend.

The film she was working on when she died had been
nearly completed; 3 doubles were used for long shots, close-ups
(turned away from the camera or hiding behind hats), and voice
over. Saratoga was not one of Harlow’s better films, but mor-
bid fascination made it a hit. Jean Harlow’s death caused other
ripples in Hollywood; she was to star in Topper and was re-
placed by Constance Bennett; a loan-out arrangement with 20th
Century Fox fell through as well. Harlow would have appeared
in In Old Chicago, and Shirley Temple loaned to MGM for
The Wizard of Oz; instead, MGM had to settle for studio con-
tract player Judy Garland.

DISCUSSION
The fragmentary details of Harlow’s final illness suggest

that she died with uremia from acute renal failure. Several pre-
ceding events may have been factors contributing to the out-

come. About 10 weeks before her death while undergoing dental
extractions under general anesthesia, she may have had a car-
diac arrest or arrhythmia. Fluid retention and weight gain oc-
curred later despite a poor appetite, diminished fluid intake, and
excessive sweating. Gingival and respiratory infections were
present, but she may also have had infection elsewhere. Abdom-
inal pain and vomiting, later accompanied by chills and fever, were
attributed to cholecystitis by her physicians, but this was a clinical
diagnosis. Gallbladder imaging (cholecystography) was avail-
able in 1937, but it would have been performed during a hospi-
tal admission. Many alternative causes for her gastrointestinal
symptoms include pancreatitis and enteric infection. She was
probably treated with a sulfonamide and possibly a mercurial
diuretic, both of which may cause renal injury or dysfunction.

A great deal of important information is missing, including
her physical findings, urinary output, blood pressure, time of
onset of azotemia and its rate of progression, and results of uri-
nalysis and other tests. Presumably, she had significant anemia
because blood transfusions were administered. Her massive fluid
retention in the face of poor intake suggests that she was oli-
guric. Serum sodium and potassium were not measurable in
1937, but hyperkalemia from renal failure and hyponatremia
from dextrose infusions may have contributed to her demise.

Sulfanilamide was marketed in the United States by several
pharmaceutical companies in 1936 but was highly soluble and
seldom responsible for crystalluria and renal tubular obstruc-
tion.6 Second-generation sulfonamides, with broader spectra of
antibacterial activity, were not available until 1938; these were
much less soluble and required high urine volumes and alka-
linization to avoid obstructive uropathy from crystal precipita-
tion.6 During September and October 1937, 3 or 4 months after
Harlow’s death, at least 73 patients died after taking ‘‘elixir
sulfanilamide,’’ including several in California.7 Federal au-
thorities traced the cause to diethylene glycol, which had been
used as a solvent. No human or animal studies for safety or
efficacy had been performed before marketing this elixir. The
patients were ill for 7 to 21 days with anuria, abdominal pain,
nausea, vomiting, and stupor. No details about Harlow’s treat-
ment with a sulfonamide are known, but it would seem that the
‘‘elixir’’ was not available before her death.

Harlow’s physician announced his intention to treat her
with diuretics 5 days before her death, but we have no specific
information on which medication was given if any. The most
effective and widely used diuretics in the 1930s were organic
mercurials. These had been used to treat syphilis and, in 1919,
were noted to cause a dramatic diuresis.8 By 1927, less toxic
mercurials were available and were administered parenterally.9

However, they were shown to cause renal tubular necrosis in
some cases, and their use in patients with renal failure was
controversial.

Did Harlow have an underlying kidney disease that was
aggravated by the factors cited above? Harlow’s death certifi-
cate identified ‘‘acute nephritis’’ as the cause of her renal fail-
ure. The nonspecific term might include many types of
glomerular and interstitial nephritis recognized today. Without
additional information, it is difficult to suggest which would
be most likely. In view of her age and sex, SLE may be a likely
cause of acute nephritis in Harlow’s case. Most practicing phy-
sicians were unfamiliar with SLE in 1937. It was recognized by
a few academic internists and dermatologists as a rare and often
fatal disease of young women; the diagnosis was usually con-
firmed at autopsy because a diagnostic blood test would not
be available until 1948.10 Systemic lupus erythematosus was
not even mentioned in 2 of the most popular contemporary
textbooks of medicine11,12 or in a textbook of rheumatology.13
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Osler14 described the visceral manifestations of this rare
skin condition in 1904 in 19 patients, but none of his fatal cases
had postmortem examinations. The 1924 report of verrucous
endocarditis in 4 autopsied patients attracted considerable at-
tention and resulted in the use of the eponym ‘‘Libman-Sacks
disease’’ for SLE during the next 25 years. Only 2 of these
patients had a typical lupus rash and 3 had nephritis.15 The
concept that SLE might occur without skin lesions was not
pointed out until 193616 and not widely accepted until the
1940s. Nephritis confirmed at autopsy was described in 18 of
23 SLE patients by Baehr et al.17 in 1935. They described the
‘‘wire loop’’ thickening of glomerular capillaries as a special
feature of lupus nephritis.

Did Harlow have SLE? She had a severe sunburn about
9 months before her death, followed by prolonged, severe fa-
tigue, and fluid retention. Other features of SLE were identi-
fied later, including anemia and a pericardial effusion, but both
could have been related to renal failure, and fever, which could
have been due to infection. Her abdominal pain could be at-
tributed to serositis, but there are many alternative explanations.
If the pericarditis produced cardiac tamponade, hepatic con-
gestion could cause abdominal pain and other gastrointestinal
symptoms.

In summary, Jean Harlow’s death remains a mystery, and
many explanations are possible, but one is tempted to suggest
the following highly speculative scenario: (1) onset of acute lupus
nephritis after a severe sunburn, (2) superimposed ischemic renal
injury during surgery, (3) additional drug-induced injury by sul-
fonamides or organic mercurials, and (4) other factors including
sepsis and electrolyte disturbances contributing to decompensa-
tion and death.
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Lupus in the Mid-20th Century
The Life and Death of Flannery O’Connor

Robert S. Pinals, MD

Among American fiction writers, Flannery O’Connor has
always been a marvelous anomaly.1Y3 Since her death in

1964, her reputation has continued to grow, despite the limited
volume of her work (2 short novels and 19 stories) and its
quirky, provincial subject matter.4,5 She wrote about life in rural
Georgia, where she spent most of her adult years, almost as
an outsider. She was a devout Catholic in an evangelical Prot-
estant world, an unmarried woman living in her mother’s family
farm, and a closet intellectual among her rustic neighbors. Yet,
from this limiting experience, she imagined characters of endur-
ing interest and complexity, in stories that combined themes of
violence, comedy, and spirituality.

Flannery O’Connor developed systemic lupus erythema-
tosus (SLE) in 1950, a time when most physicians were just
becoming aware of this seemingly rare and generally fatal con-
dition, because of the recent discoveries of a diagnostic test6 and
an effective treatment.7 Most of the details of her illness, and her
remarkable efforts to overcome its devastating consequences,
are derived from her letters.5 A previous report of her case, deal-
ing mainly with her personal struggle to cope with SLE, was
published in 2003.8

ILLNESS AND DEATH
When she graduated from Georgia State College for

Women in 1945, Flannery O’Connor had already decided that
she would be a writer. She attended writers’ workshops in Iowa
and upstate New York, forming relationships that would sustain
her for the next 2 decades.

Her first significant health problem occurred in December
1949 (age 24 years) when she returned to her home in
Milledgeville, GA, for a holiday visit. She became seriously
ill, but there was no description of her symptoms. Surgery was
performed to correct a ‘‘floating kidney,’’ and she was hospi-
talized for a month thereafter.5

In December 1950, while retyping the manuscript for her
first novel, Wise Blood, she developed heaviness and aching
in both arms. She was examined by a physician in Connecticut,
where she was staying with friends, and told that she probably
had rheumatoid arthritis. Further studies were recommended
upon her return to Georgia for the holidays. Her symptoms,
now including fever, worsened during the train trip, and she
was hospitalized immediately upon arrival by her family physi-
cian, an internist. She was treated with a new ‘‘miracle drug,’’
cortisone, with improvement in pain, but continued to have a
high fever. Presumably there were laboratory results suggesting

kidney involvement, because her physician called Dr Arthur
Merrill, Georgia’s first nephrologist. Merrill felt that the picture
was compatible with SLE; he suggested that she should be trans-
ferred to Emory University Hospital, and this was accomplished
in January 1951. Letters several years later suggest that she may
have had a typical facial rash early in her illness. She was found
to have a positive lupus erythematosus cell test and received 10
transfusions for anemia. She was placed on a strict low-salt diet,
and cortisone was eventually replaced with adrenocorticotropic
hormone (ACTH) injections 4 times a day. The frequency of in-
jections was reduced, and she was discharged after a month on
ACTH once daily.

In June 1951, she was well enough to return to her friends,
the Fitzgeralds, in Connecticut. She learned from them that her
diagnosis was SLE; her mother had asked her physicians to
withhold this information for fear that the deadly prognosis
would be too dispiriting. O’Connor was familiar with ‘‘lupus.’’
Her father had died of this disease in 1941 at age 45 years, only
4 years after it first appeared as a discoid patch on his forehead.

In July 1951, she developed fever and other symptoms
suggesting a viral illness. Dr Merrill gave her 2 transfusions
and increased her ACTH dose. In January 1953, she wrote,
‘‘I am doing fairly well these days, though I am practically bald-
headed on top and have a watermelon face,’’ suggesting that she
had significant alopecia and cushingoid features.

In early 1954, she developed a limp and was told that she
had ‘‘rheumatism’’ in the hip. In 1955, she substituted the
‘‘newest wonder drug, Meticorten’’ (prednisone) for ACTH and
was able to add salt to her diet. However, her hip pain had pro-
gressed, and she required crutches. X-rays later showed ‘‘soften-
ing of the top of the leg bones due to failure of the circulation
to the hip.’’ This condition, aseptic or avascular necrosis, re
sulted in progressive pain and disability. She was hospitalized
late in 1960 at Piedmont Hospital in Atlanta for further studies.
O’Connor wrote to a friend: ‘‘My last x-rays were very bad,
and it appears the jaw is going the same way as the hip is. I had
noticed a marked change in the position of my mouth.’’ Two
days later, she wrote to another friend, ‘‘What they found out at
the hospital is that my bone disintegration is being caused by
the steroid drugs which I have been taking for 10 yearsI. So
they are going to try to withdraw the steroidsI.’’ Her SLE
had been clinically inactive during this interval, and apparently,
this was confirmed by laboratory studies. Dr Merrill probably
referred to O’Connor’s case in an editorial9 in 1961 on the use
of steroids in renal disease; he described an SLE patient on
prednisone 4 to 6 mg/d for 9 years, who developed bilateral
aseptic necrosis of the femoral heads after 6 years and of the
mandibular condyles after 8 years. Apparently, steroids were
tapered during the first half of 1961. In May, she was taking
chloroquine and mentioned that steroid injections in both hips
a month previously had produced benefit for only 2 weeks. Hip
surgery was under consideration, but 2 orthopedic consultants
had conflicting opinions.

After steroid withdrawal, O’Connor’s correspondence men-
tioned no new health problems, until Christmas day in 1963,
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when she reported to a friend that she had fainted several days
earlier and was restricted to bed. She was found to be anemic,
apparently due to vaginal bleeding, thought to be caused by a
fibroid tumor. On February 25, 1964, she was hospitalized in
Milledgeville for a hysterectomy. Dr Merrill had been concerned
that surgery might provoke a flare-up of SLE and expressed
a preference for performing the operation in Atlanta. The pro-
cedure appeared to be successful, and she received intrave-
nous steroids for 3 days postoperatively. She returned home on
March 5, but developed cystitis 2 weeks later and wrote to a
friend on March 28, ‘‘I suspect it has kicked up the lupus again.
Anyway, I am full of infection and am back on the steroids.’’

She returned to the hospital for 10 days the third week in
April because ‘‘II woke up covered from head to foot with
the lupus rash.’’ In late May, she was admitted to Piedmont
Hospital in Atlanta for anemia, weakness, and a 20-lb weight
loss. Her blood pressure was ‘‘dangerously’’ high. She was
placed on a low-protein diet, suggesting that she was azote-
mic, and received 4 transfusions because her hemoglobin was
‘‘down to 8.’’ After almost a month, she was discharged home.
She was growing weary of the hospital, and there were hints
that her insurance was running out. ‘‘My dose of prednisone
has been cut in half on Dr Merrill’s orders because the nitro-
gen content of the blood has increased by a third.’’ In late July,
she received another transfusion and ‘‘a double dose of anti-
biotic for the kidneyI and they are withdrawing the corti-
sone.’’ However, soon afterward, she became critically ill and
was rushed to the local hospital. She lapsed into coma and
died on August 3, 1964. She was 39 years old. In her letters,
she frequently expressed distress over her appearance, with
moon face and alopecia. During the summer, she had finished
rewriting her last story, Judgement Day. The last line was:
‘‘Now she rests well at night, and her good looks have mostly
returned.’’

DISCUSSION
In late 1950, Flannery O’Connor had onset of arthral-

gia, myalgia, fever, and facial rash. She was hospitalized and
found to have severe anemia, abnormalities on urinalysis, and
a positive lupus erythematosus cell test. The latter6 had been de-
scribed in 1948 and was available in most academic hospitals
in 1950. The use of cortisone and ACTH to control symptoms7

of SLE had been described earlier in 1950, and she responded
well to what was then considered to be a high dose of corti-
sone (150Y250 mg/d, equivalent to 30Y50 mg/d of prednisone).
No details of her nephropathy are available, but it was recog-
nized that this did not improve as dramatically as other SLE
manifestations.7

One might speculate about the possibility that her ‘‘serious
illness’’ requiring hospitalization a year earlier might have rep-
resented the onset of SLE. The diagnosis of ‘‘floating kidney’’
(nephroptosis) was frequently proposed as an explanation for
pain in the back, abdomen, groin, or flank and treated surgically
(nephropexy) in the early 20th century10 In the absence of details
of the illness, this question cannot be resolved. However, lupus
nephritis is usually not a source of pain.

Multiple blood transfusions were given, suggesting that
she had significant anemia, which may have been hemolytic.
Symptoms of SLE were controlled on ACTH, but she became
aware of cushingoid features after the first year. During the
third year of her illness, O’Connor developed progressive hip
pain, which was later attributed to avascular necrosis (AVN).
This would be the main source of disability for the remainder
of her life.

Avascular necrosis or osteonecrosis was first reported in
SLE in 1960,11 but O’Connor experienced hip pain several
years before this report, with radiographic confirmation of the
diagnosis in 1955. High-dose corticosteroid therapy has been
recognized as the most important risk factor,12 and more recent
magnetic resonance imaging studies have shown that AVN,
which is often asymptomatic, may start within a few months
after initiation of corticosteroids.13

After 8 years of treatment, she noticed painless misalign-
ment of her mandible, which was found to be due to AVN of
the condyles; this is a rare site for steroid-induced AVN.14

The progressive course of AVN is not altered by reduction or
withdrawal of steroids, but this was not appreciated in 1961.
O’Connor’s low-dose prednisone was tapered and withdrawn,
and treatment with chloroquine was initiated. This seemed rea-
sonable because her SLE appeared to be inactive.

Systemic lupus erythematosus did not recur for about
3 years after steroid withdrawal and was provoked by a hyster-
ectomy. The exacerbation included anemia, rash, hypertension,
and azotemia, with superimposed urinary tract infection. Rein-
troduction of steroids did not alter her fatal progression. Hemo-
dialysis was available in 1964, but reports of its use in end-stage
lupus nephritis were limited.15

Even without life-extending measures such as dialysis,
O’Connor’s survival exceeded expectations. She lived for 14
years after onset of SLE. A 1964 report of a large series of
SLE patients, many of whom did not have renal involvement,
found that only half were alive after 10 years.16 An earlier
1955 report, reflecting survival in the precorticosteroid era,
found only half were alive after 4 years.17 O’Connor’s excellent
medical care may partially explain her longevity, but her personal
qualities and lifestyle were probably even more important.

O’Connor coped with her illness by obsessive adherence
to a daily routine, which gave the highest priority to her liter-
ary productivity. Her energy level was highest in the morning;
she attributed this to steroid therapy. ‘‘Cortisone makes you
think night and day until I suppose the mind dies of exhaus-
tion’’3 After the 7 a.m. morning mass, she wrote for 3 hours.
Afternoon activities started with gardening (always wearing a
broad-brimmed hat to shield her face from the sun). She tended
to her chickens and other more exotic fowl, in which she had
a lifelong interest. She had first come to brief national attention
in the Pathe Movietone News as the 5-year-old Georgia girl
who had taught a chicken to walk backward. Later in the day,
she would read and correspond with friends and literary col-
leagues. From time to time, she received visitors. One of her
biographers estimated that she made about 60 trips to give lec-
tures or readings from her works in other cities, primarily at
colleges and universities.3 During most of her years with SLE,
O’Connor walked with crutches, but was functionally indepen-
dent despite this handicap. Her bedroom was on the first floor,
and she had few stairs to climb. She managed to travel alone
by train or plane. She seldom complained or talked about her
illness and regarded it as an obstacle to overcome and an oppor-
tunity for spiritual growth.
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The History of the Disease Called Lupus

BRIAN POTTER

INTRODUCTION

IN antiquity the Latin word for crab, cancer, was used for
corroding ulcerations generally. The swollen veins sur-
rounding some tumors resemble crab limbs. As early
as the fourteenth century the Latin word for wolf,
lupus, was another medical term for an ulcerous dis-
ease. While cancer could involve any tissue of the body,

lupus always referred to a disease of the skin. Around 1400 Lanfranc
mentioned that some termed such conditions lupus, others cancer. In 1590
Barrough used lupus to refer to "a malignant ulcer quickly consuming
the neather parts." In the latter part of the seventeenth century Blancard
in his A Physical Dictionary defined lupus as "a sort of Canker in the Thighs
and Legs."1

Paracelsus in the sixteenth century and others in the seventeenth cen-
tury compared these ulcers to a hungry wolf eating the flesh. He thought
that the lupus was devouring tissue with a greater blood supply, which
became his rationale for treatment by blood-letting. Other physicians
applied a small piece of hen's flesh to the ulcer, thinking that consumption
of the meat would show that the lupus was still active.

After the seventeenth century some medical writers began to refer to
lupus in the difFerential diagnosis of ulcers of the nose and face. Johannes
Soleus is said to have employed the term in this way about 1710.2

During the same period—late medieval times through the seventeenth
century—ulcers of the face were known as noli me tangere (touch me not).
As early as 1398, in John of Trevisa's translation of Bartholomeus

1. The Compact Edition of the Oxford English Dictionary, 3 vols. (Oxford: Oxford University Press,
1971-87), I, 1679.

2. H. E. Michelson, "The history of lupus vulgaris,"J. Invest. Dermatol., 1946, 7, 261-67.
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Anglicus' De Proprietatibus Rerum, this term was used to refer to a cankery
postume (abscess) in the face. In 1527 it was described as an evil sore; in
1577 as an ulcer taking root at the gristles of the nose; and in 1601 as an
ill-favored lesion in the nostrils. In 1834 it could be said that "the terms
lupus and noli me tangere are synonyms in British medicine, and have
always signified the same thing since they have been used in any definite
sense."3

Willan and Bateman effectively standardized the medical word lupus
early in the nineteenth century, referring to a nodular eruption sometimes
progressing to ulceration and often seen on the face. Willan described
lupus in his work on cutaneous diseases, and Bateman recorded Willan's
teachings in his own synopsis. The common, consuming and ulcerating
lupus was then called variously lupus willani, vulgaris, tumidus, hyper-
trophicus, or exedens.4

Another chronic red eruption was known as centrifugal erythema,
erythema perstans, seborrhea congestiva, and erythema atrophicans. The
French dermatologist Cazenave in 1851 was the first to regard this as a
variety of lupus. He named the disease lupus (rythtmateux, the first qual-
ification of the term with the word "erythematous."5

Cazenave described the redness, the thinning of skin without ulcera-
tion, and the varied appearances of the lesions. The disease could manifest
itself as urticarial on the face or chilblain of the nose, and occurred
particulary in women. They were usually in otherwise excellent health,
but the lesions resulted in indelible cicatrices. Although lupus generally
appeared in adolescence, the erythematous disease developed more often
in middle life. This less common, discoid, localized, atrophic but non-
ulcerating type was thereafter called lupus erythematodes, sebaceus, or
nonexedens.

Physicians were unaware that lupus vulgaris, scrofula, miliary disease,
and caseous pneumonia had a common etiology. After the discovery of
the tubercle bacillus by Robert Koch in 1882, the tubercular cause of all
these diseases became known. Lupus vulgaris was then sometimes called
tuberculosis luposa cutis, or surgical tuberculosis, excision being the
optimal treatment in some cases. Hilliard's lupus miliaris disseminatus

3. (n. 1) Compact Oxford English Dictionary, I, 1935.
4. John Thome Crissey and Lawrence Charles Parish, The Dermatology and Syphilology of the

Nineteenth Century (New York: Praeger, 1981), p. 26.
5. Alphfe Cazenave, "Lupus erythemateux (£rythemecentrifuge),"Ann. Mai. Peau, 1851,5,297.

Trans, in W. B. Shelley and J. T. Crissey, Classics in Clinical Dermatology (Springfield: Charles C
Thomas, 1953), pp. 65—69.
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faciei also came to be considered tubercular. Bernier's lupus pernio, how-
ever, was found to correspond to a different disease still of unknown
cause, namely sarcoidosis.

Even when the tubercular nature of lupus vulgaris and lupus miliaris
disseminatus faciei was established, this did not prove that lupus erythe-
matosus was not of tubercular etiology. In 1891 Hallopeau presented a
case of the rare exanthematic form of lupus erythematosus to the French
Society of Dermatology. Besnier, Wickham, and others still considered
it to be of a tubercular nature.6 The disease often occurred coincidentally
with pulmonary tuberculosis until effective therapy for this infection
became available many years later.

In 1897, in Allbutt's A System of Medicine, Simon and Williams men-
tioned the treatment by tuberculin of lupus of the nose, and Anderson
listed tuberculin among the possible treatment measures for lupus vul-
garis, commenting that its results were not as favorable as had once been
expected.7 This treatment sometimes led to disastrous results when the
case was actually one of lupus erythematosus. A patient with diffuse
lupus erythematosus unfortunately treated with tuberculin was recorded
as late as 1915.

Until the last decade of the nineteenth century, the observed curative
value of sunlight in some diseases was attributed to its physical or thermal
action. Finsen discovered that the ultraviolet rays were responsible for
the bactericidal properties of sunlight. He published in 1896 his work on
the employment in medicine of these actinic rays. The following year,
after further experimental work, Finsen published another paper on the
treatment of lupus vulgaris by ultraviolet light rays.

Finsen, Hagemann, and Jorgensen founded the Light Institute in
Copenhagen in 1896. It had the capacity of treating 200 patients daily by
the Finsen carbon-arc lamp, which produced chiefly blue, violet, and
ultraviolet light. The Institute treated a total of over 2000 patients suffer-
ing from non-pulmonary tuberculosis, rickets, and probably other dis-
eases. The cure rate was sufficiently impressive that, as a result of this
work, Finsen was awarded the Nobel Prize for Physiology or Medicine
in 1903.8

Ultraviolet rays were also known as chemical rays, perhaps because

6. Louis Wickham, "Letter from Paris," Br.J. Dermatol., 1892, 4, 123-27.
7. Thomas Clifford AUbutt, ed., A System of Medicine, 8 vols. (New York: Macmillan, 1897),

4, 685 and 8, 795.
8. Encyclopaedia Britannica, 24 vols. (Chicago: EncyclopaediaBritannica, Inc., 1954), 9, 259-260.
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one of the effects of this treatment was to raise the level of calcium
circulating in the blood. Even a highly nutritional diet could produce
strikingly beneficial effects in patients with lupus vulgaris. Gerson, Her-
mansdorfer, and Sauerbruch devised a low carbohydrate diet, salt free
and rich in protein, supported by cod liver oil and calcium supplements.
On this basis, the administration of vitamin D in massive doses later
revolutionized the treatment of lupus vulgaris. Calciferol is the trade
name for ergocalciferol, still available and listed in the United States
Pharmacopeia. The high doses required to treat lupus vulgaris, however,
can induce toxic effects.9

The discovery of streptomycin in the 1940s led to the first antibiotic
treatment for all forms of tuberculosis, including lupus vulgaris. The
synthetic drug para-aminosalicylic acid was introduced soon after, and
eventually isoniazid, ethambutol, and rifampin were synthesized. Con-
ventional therapy until recently was a course of isoniazid and ethambutol
for as long as two years. In the last decade of the twentieth century the
current treatment for most forms of tuberculosis is a nine-month course
of isoniazid and rifampin.

With modern therapy, the incidence of tuberculosis was greatly re-
duced. It became obvious that this infection bore no relation to lupus
erythematosus. Now, in the era of the human immunodeficiency virus,
tuberculosis case rates have again increased substantially. Epidemics of
multiple resistant disease have occurred in several parts of the United
States.

Lupus vulgaris was human tuberculosis in its cutaneous focus, while
scrofula usually represented bovine tuberculosis acquired by drinking
unpasteurized, infected milk. Effective antitubercular therapy has almost
vanquished both of these mycobacterial diseases from Western societies.
Atypical mycobacterial infections are now increasing in frequency, or are
recognized more often. They are caused by photochromogens and scoto-
chromogens that do not respond to most antitubercular drugs and have
now partly replaced the erstwhile cutaneous tuberculosis.

THE CONCEPT OF CONNECTIVE TISSUE DISEASE

Kaposi first recognized a systemic disease accompanying the eruption of
lupus as a definite syndrome in 1872. He called the disease "lupus

9. George Clinton Andrews, Diseases of the Skin, 2nd ed. (Philadelphia: W. B. Saunders, 1938),
pp. 361-62.
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erythematosus disseminatus" and established its relationship to discoid
or fixed lupus. Kaposi realized that the disease may appear as a severe,
generalized, febrile, acute or subacute eruption with intense constitu-
tional symptoms. It was most alarming that some cases were lethal,
characteristically in young women.10

In 1889 and 1892 Hardaway described two more cases of lupus ery-
thematosus with lethal complications. Sporadic individual fatal cases of
lupus continued to be recorded. It remained a mystery as to why some
patients died of the disease while, fortunately, most did not. A death from
lupus was a reportable event.11

Libman and Sacks in 1923 described an atypical form of verrucous
endocarditis in a series of cases dating from 1911 to 1922. This nonbacte-
rial endocarditis had occurred in patients dying of a systemic disease at
first unidentified by these authors. Two of the patients, however, had a
facial rash resembling lupus erythematosus.12

Klemperer pointed out in 1941 that the histopathologic detail of these
vegetations and the other systemic lesions of lupus erythematosus was
characterized by fibrinoid necrosis. This term referred to collagen fibers
that pathologically assume tinctorial and structural qualities resembling
the fibrin of clotting blood. The blood vessels—the smaller arteries and
the capillaries—affected in lupus erythematosus are the primary sites of
the injury. The resultant tissue damage is responsible for the vascular,
endocardial, renal, and other abnormalities in the disseminated disease.13

Neumann in 1880 had called this abnormality "fibrinoid degenera-
tion," to describe the deeply eosinophilic substance that forms among
the connective tissues in several conditions. The alterative process of
fibrinoid degeneration represents a physicochemical alteration of the
interfibrillary ground substance.14

On these grounds, Klemperer grouped systemic lupus erythematosus
and diffuse scleroderma as collagen or connective tissue diseases, but the
concept remains hypothetical. They are multisystemic entities that over-

10. M. Kaposi. Cited by John F. Madden, "Acute disseminated lupus erythematosus," Arch.
Damatol. Syphilol., 1932, 2.5, 854-75.

11. W. A. Hardaway, "A second case of lupus erythematosus with fatal complications," J. Cutan.
Dis., 1892, 10, 268—72.

12. Emanuel Libman and Benjamin Sacks, "A hitherto undescribed form of valvular and mural
endocarditis," Arch. Intern. Med., 1924, 33, 701-37.

13. Paul Klemperer, Abou D. Pollack, and George Baehr, "Padiology of disseminated lupus
erythematosus," Arch. Pathol., 1941, 32, 569—631.

14. E. Neumann, "Die PicrocarminfSrbung und ihre Anwendung auf die Entzundungslehre,"
Arth.j. mikr. Anat., 1880, 18, 130-50.
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lap in their manifestations. For want of a better alternative, the term is
still in use, sometimes modified as collagen vascular disease. The striking
alterations of extracellular components of connective tissue are the com-
mon denominator.15

Fibrinoid degeneration is a purely descriptive term that represents the
result of either impregnation with fibrin, disintegration of collagen
fibers, abnormal formation of fibrils, or swelling or chemical alteration
of ground substance. It is a characteristic finding in vasculitis and allergy
to foreign proteins, as well as some other types of inflammation where
hypersensitivity can be excluded.

AUTOIMMUNE DISEASE

A protein or polysaccharide introduced into an animal of a different
species constitutes an antigen. The recipient animal then produces in the
blood globulin proteins termed antibodies that react specifically with
each antigen.

Egg white can be inoculated, for instance. Several days later blood is
drawn from the animal. When the separated fresh serum is mixed with
a sample of the egg albumin, the two will react and form a precipitate.
However, this will not happen unless the blood is freshly drawn. The
serum contains a labile series of substances that participate in antigen-
antibody reactions. When the antigen is later mixed with corresponding
antiserum they will precipitate as a complex only if fresh normal serum
is added to the reagents. This labile element of normal serum is termed
complement.

In connective tissue diseases, the inflammation of different organs is
associated with the presence of immune complexes. The antigens are
native not foreign, and they do not include collagen. Autoimmune reac-
tions mediated by circulating complexes are characteristic of lupus
erythematosus. Healthy tissue is attacked indirectly, through the media-
tion of the immune complexes. The pathology of systemic lupus is
attributable to the deposition of antigen and antibody complexed with
complement.

Complex mediated inflammation is intimately involved in the damage
to tissue in systemic lupus. Immunofluorescent staining reveals the pres-
ence of such complexes in the joints and the renal glomeruli. A migratory

15. Paul Klemperer, AbouD. Pollack, and George Baehr, "Diffuse collagen disease, "J. Am. Med.
Assoc., 1942, 119, 331-32; Paul Klemperer, "The concept of collagen diseases," ̂ 4m. J. Palhol, 1950,
26, 505-19.
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symmetrical polyarthralgia of the limbs occurs in most patients. The
kidneys are involved in about half of all patients by immune complexes
in the glomerular tuft arterioles, and this may lead to a nephrotic syn-
drome and proteinuria.

Explanation of the etiology of this disease began in 1948. Hargraves
at the Mayo Clinic noticed the presence of a new element in systemic
lupus erythematosus. He and his coworkers observed the phenomenon
of the lupus erythematosus (LE) cell in preparations of bone marrow
from patients with the disease. For the first time, systemic lupus was
distinguishable from discoid lupus by a laboratory test.

This LE cell occurred only in vitro and not in direct smears of fresh
marrow. It was found serendipitously, and at first only, at the Mayo
Clinic. The hematologist there was in the habit of drawing the bone
marrow from a patient in the hospital, preserving it in anticoagulant,
then walking a few blocks to the clinic carrying the sample in his shirt
pocket. This provided time, incubation, and opportunity for the engulf-
ment and partial digestion of free, lysed nuclear material. Such chroma tin
was then seen intracellularly within a phagocytic vacuole as a homogene-
ous, purple staining mass.16

When the test is repeated under similar conditions, the LE cell appears
characteristically in cases of acute disseminated lupus. The phagocyte is
usually a mature neutrophilic polymorphonuclear leukocyte. Rosettes of
cells may develop as neutrophils duster around the amorphous nuclear
material.

The bone marrow of patients with lupus erythematosus is not actually
required for the test. Typical LE cells can be reproduced when normal
marrow is incubated with blood from patients with systemic lupus. Even
the bone marrow is not necessary; the LE cell is found among the white
blood cells of the venous blood of these patients. It is even produced in
clotted blood after screening out the fibrin. Coagulation of the blood
evidently provides a structure where phagocytes can wander and engulf
damaged nuclei.

Soon afterwards Haserick found the serological factor inducing the LE
cell. A gammaglobulin fraction circulating in the blood of systemic lupus
patients mediates its induction. The LE factor is released during the

16. Malcolm M. Hargraves, Helen Richmond, and Robert Morton, "Presentation of two bone
marrow elements: The 'Tart' cell and the 'L. E.' cell," Prot. StaffMgt. Mayo Clin., 1948, 23, 25-28;
M. M. Hargraves, "Discovery of the LE cell and its morphology," Mayo Clin. Proc., 1969, 44,
579-99-
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clotting of affected blood in vitro or by incubation of heparinized blood.
The consequent damage to leucocytes allows antinuclear antibodies to
penetrate the cells and attach themselves to nuclear antigens.17

The LE factor acts on dead cells or exposed nuclei and becomes bound
to nuclear material, which is then released as an amorphous mass. Neu-
trophils phagocytose this unstructured material coated by antinuclear
antibody. This is an immunologic phenomenon that requires the presence
of complement. Antinuclear antibodies composed of IgG immuno-
globulin molecules induce LE cells, while those constituted of IgM im-
munoglobulin molecules do not. This probably represents an inability
to fix complement rather than a difference in antigenic specificity.18

Other gammaglobulins besides the LE factor react with various nu-
clear constituents, but they are incapable of inducing the LE cell them-
selves. Precipitation, complement fixation, and other tests show them to
be true antibodies that react with deoxyribonucleic acid and proteinace-
ous nuclear histones. These complex molecules do not actually become
depolymerized. The normal histone is simply substituted by another
protein more firmly binding to DNA, probably the LE factor itself.19

Gradually it was realized that the presence of the LE factor carries a
significance similar to a biologic false positive serological test for syphilis.
Patients without history, symptoms, or signs of syphilis had already been
encountered whose Wassermann tests appeared positive.

In 1907 Wassermann, Neisser, and Bruck discovered in the blood of
syphilitic patients an antibody detectable by the newly conceived comple-
ment fixation test. Extracts of fetal liver infected by trcponema pallidum,
the causative spirochete of syphilis, constituted the first substrate. The
test is not dependent on a specific component of the treponema, however.
In fact, normal fetal liver serves equally well. Alcoholic extracts of many
different human and even animal tissues can be utilized in the comple-
ment fixation test and flocculation tests for syphilis. All evidently detect
the same Wassermann antibody, known as reagin. The antigen used
currently is a highly purified lipid extract of beef heart termed cardiolipin.

17. John R. Haserick, Lena A. Lewis, and Donald W. Bortz, "Blood factor in acute disseminated
lupus erythematosus. i. Determination of gamma globulin as specific plasma fraction," Am.}. Med.
Sti., 1950, 2ig, 660-63.

18. Claude Blondin and Frederic C. McDuffie, "Role of IgG and IgM antinudear antibodies in
formation of lupus erythematosus cells and extracellular material," Arthritis Rheum., 1970, 13,
786-97.

19. L. E. Glynn and E. J. Holborow, "Immunological aspects of rheumatoid disease: a review,"
Arm. Rheum. Dis., i960, 19, 197-208.
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Reagin is undoubtedly an antibody but the corresponding antigen is
not a component of the treponema. It is a lipid component of some
abnormal tissue that develops during infection with treponema, but is
formed in other circumstances too.

The first specific laboratory examination for syphilis was the trepo-
nema pallidum immobilization (TPI) test of 1949. After this test was
developed, the combination of the sensitive Wassermann and the specific
TPI tests began to indicate the extent of biologic false positivity. The
presence of reagin antibody in the absence of syphilis often indicates the
existence in the patient of one of the collagen diseases.

Positive nonspecific serologic tests for syphilis in patients with sys-
temic lupus are associated with the presence of autoantibodies to the
nuclei of many cells. The flourescent antinuclear antibody or F-ANA test
has now become the standard screening test for systemic lupus. However,
nuclei contain several other potential autoantigens besides native double-
stranded DNA. They include single-stranded DNA and other extract-
able nuclear material, comprising ribonucleoprotein and another nudeo-
protein or histone that is not susceptible to ribonuclease. The various
autoantigens produce varied patterns of flourescence which tend to
suggest different diseases.

Immunochemical techniques have identified several autoimmune anti-
gen-antibody systems operative in systemic lupus. The complexes found
in the kidney and pathogenetic for the nephritis are composed of DNA
antigen and antiDNA globulin. Other immunological tests usually posi-
tive include the latex test for the human immunoglobulin factor of
rheumatoid arthritis. Antibodies to red blood cells are often present and
identified by the Coombs direct antiglobuHn test for immunoglobulins
on the erythrocyte surface membrane.

Patients with neonatal, complement deficient, or subacute cutaneous
lupus erythematosus may have serologic abnormalities, sometimes with
negative ANA tests. They do not constitute a clinical, serologic, or genet-
ically homogenous group, but can exhibit subacute, recurring, superfi-
cial, nonscarring, cutaneous lesions, without serious renal disease, hi
these cases, another antibody may be present, named anti-Ro or SS-A
for Sjogren's Syndrome. This antibody also occurs in twenty percent of
patients with systemic lupus and in about seventy percent of cases of
Sjogren's syndrome.20

20. Richard D. Sontheimer, "Subacute cutaneous lupus erythematosus," Med. Clin. North Am.,
I9<59. 73. IO73-9O.
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TREATMENT OF LUPUS ERYTHEMATOSUS

Both discoid and systemic cases of lupus erythematosus used to be treated
by the administration of quinine. Jadassohn's therapy in 1904 was chiefly
symptomatic but included die specific administration of quinine. The
treatment of patients with this disease was still essentially similar thirty
and even forty years later.21

During the World War II a note appeared in an eastern European
journal, not available in the West until after the war, that mepacrine was
of benefit in this disease. Apparently unaware of this report, Page in 1951
made the first mention in English of the use of mepacrine in lupus ery-
thematosus, publishing a series of cases successfully treated.22

This synthetic aminoquinoline antimalarial drug, known as Atabrine
in the United States, had originally been developed to replace quinine.
In both World Wars the normal supply of quinine from the importation
of cinchona bark suffered interruption. Atabrine became the drug of
choice for administration to countless Allied soldiers in malarious zones.

The new antimalarials were then employed in the management of
lupus erythematosus. Mepacrine was prescribed extensively in the early
1950s but caused objectionable staining of the skin. Chloroquine replaced
mepacrine in the late 1950s, but its use was then in turn abruptly curtailed
when numerous cases of retinal damage were reported.

Hydroxychloroquine can give good results in many cases of chronic
cutaneous lupus erythematosus and is the only aminoquinoline now
approved in the United States for this purpose. Long term administration
is warranted for systemic lupus erythematosus, but relapse may follow
discontinuance.

Hydroxychloroquine, however, is chronically toxic to the eye. It can
produce objective retinopathy in the form of pigment stippling of the
maculae, visual field constriction to a red test object, and scotomata. The
fundoscopic pigmentation noted may be of a minor nature, but it is a
reason for discontinuation of administration of the drug.23

Both discoid and systemic forms of lupus erythematosus can be treated
by hydroxychloroquine at a low daily dose without side effects.24 hi the

21. Paul A. OTeary, "Disseminated lupus erythematosus," Minn. Med., 1934, 17, 637-44.
22. Francis Page, "Treatment oflupus erythematosus with mepacrine, "Lancet, 1951,2,755-58.
23. J. G. Lanham and Graham R. V. Hughes, "Antimalanal therapy in systemic lupus erythe-

matosus," Clin. Rheumatol. Dis., 1982, 8, 279-98.
24. K. Pavelka, Jr., K. Pavelka, St , Z. Peliskova, et al., "Hydroxychloroquine in die treatment

of rheumatoid arthritis," Rheumatol. Dis., 1989, 48, 542-46.
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treatment of episodes of acute disease, however, the antimalarials are
ineffective, and systemic corticosteroids are required.

Since 1929 it had been known that the lives of adrenalectomized ani-
mals could be prolonged by the administration of extracts of the adrenal
cortex. Within a few years many individual steroids were isolated from
preparations of this gland. Hench and Kendall discovered in 1949 that
two of these, namely cortisone and hydroxycortisone, possessed the
ability to relieve symptoms of rheumatoid arthritis. Both compounds
soon proved to be highly effective in the treatment of systemic lupus
erythematosus.

At first, the preparation of these compounds required a great effort of
synthesis from bile acids in numerous steps. This was based on extended
research in several laboratories. One of the key operations was a method
discovered by Kendall, for which he was awarded the Nobel Prize in
1950.

Pharmaceutical industry chemists were eventually able to adapt this
lengthy synthesis to large scale operations. The amount of ox bile avail-
able for use in the original method soon became inadequate. Many other
starting materials for the synthesis of steroids were then investigated.
Finally, they were overtaken by the new practical approach of micro-
biological oxidation. A further advance was Hershberg's discovery that
the dehydro derivatives are considerably more active than the parent
hormones. Commercial production of these drugs soon began and their
supply became adequate in the 1950s.25

Lupus erythematosus was soon found to be one of the many diseases
in which the corticosteroids exerted the most gratifyingly beneficial ef-
fects. Modern treatment of discoid disease with hydroxychloroquine and
topical fluorinated steroids is effective in many instances. But oral and
parenteral corticosteroids have proved to be literally lifesaving for patients
with systemic disease.

25. Louis F. fieser and Mary Fieser, Organic Chemistry, 3rd cd. (New York: Rrinhold, 1956), pp.
977-89.
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We now think of systemic lupus erythematosus (SLE) as a
multisystemic disease that may include specific, more or
less extensive, skin lesions. In the the 19th century
(discoid) lupus erythematosus (DLE) was solely a skin
disease and was studied largely by dermatologists whose
main interest was in differentiating these lesions from lupus
vulgaris (cutaneous tuberculosis). “Disseminated LE”
initially meant that the skin lesions were extensive, but this
term became ambiguous when it was
subsequently applied to patients with both
cutaneous and visceral symptoms. One
reason that SLE was regarded as a rare
disease was that the diagnosis required the
presence of characteristic skin lesions;
patients with appropriate visceral findings
but normal skin received various
descriptive circumlocutions. It was first
suggested in 1936 that such a case might
actually be SLE,1 and in 1937 that DLE
and SLE might be the same non-bacterial
disease, differing only in severity.2

The therapeutic history of DLE is
longer than that of SLE, but it has been
just as frustrating. In London, Jonathan
Hutchinson wrote in 1880:3 “We must
improve the patient’s state of nutrition
with tonics, good food, bracing air, 
cod-liver oil, and the judicious use 
of stimulants. To all these, arsenic—
the specific for psoriasis—may usually
with much advantage be added. . . .
We must abstain from enfeabling the
health by iodides and mercury”. He was
more aggressive when it came to topical treatment—“The
new cell-growth must be destroyed, eradicated without
delay and without flinching”—which he attempted with
caustics or a cautery.3

Louis Duhring, professor of dermatology at the
University of Pennsylvania, contrariwise advocated in 1881
the internal use of either potassium iodide or iodine-soaked
starch and believed that “mercurial ointment is of service
in some cases”. He cautioned that caustics should be a last
resort because their use was “without notable success”.4

J M MacLeod, a London dermatologist, in 1908 was
one of the first to discuss treatment in the presence of
visceral symptoms: “As the exact nature of the toxins
responsible where the disease is associated with such
general toxins as result from nephritis, disease of the liver,
rheumatism, etc, is uncertain, the appropriate antitoxin is
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not available but various drugs are employed which are
known to have an antitoxic action, such as quinine and
salicin. . . . Besides its action on the toxin salicin is a
cardiac depressant and reduces the hyperaemia in the
skin”. A paste of ichthyol, a crude sulphurous extract from
shale, had become a favourite topical remedy because of its
supposed vasoconstrictive effect.5 In 1913, MacLeod
conceded that “The general treatment is based largely on

general medical principles, and absolute
reliance cannot be placed on any kind of
specific form of medication”.

The intravenous injection of gold
compounds—the first treatment thought
to be aetiological—was based on the belief
that lupus erythematosus is a
manifestation of tuberculosis. In view of
Koch’s observation in 1890 that gold
cyanide was tuberculocidal in vitro, this
compound was used in 1913 to treat
lupus vulgaris and, later that year without
benefit, to treat a case of DLE. However,
this form of therapy was pursued with
various organic and inorganic
compounds. In 1927, Schamberg
introduced aurotherapy (with gold sodium
thiosulphate) for DLE in the USA.6 2
years later, bismuth, usually by
intramuscular injection, was tried in
France, mainly because it was less toxic
than gold; and in 1938, an optimistic
review by Tolman7 in Boston stated that
“Prior to the introduction of aurotherapy
there was no one specific method of attack

in the treatment of [discoid] lupus erythematosus”, and
that “bismuth is . . . as valuable as gold and less
dangerous”. Gold achieved remissions in about half the
cases of DLE and bismuth in a third.7 Both were used into
the 1950s, although gold predominated.

Making sure that the patient had no visceral symptoms
became a recommendation when gold therapy for DLE
was considered. Thus in 1937: “The general opinion that
this method of treatment is contraindicated for acute and
subacute disseminated lupus erythematosus is well
founded on sad experience. . . . The capillaries seem
unduly sensitive not only to gold therapy but also to a wide
variety of therapeutic agents. . . . This is understandable in
the case of gold preparations, since it affects the structures
(capillaries) attacked by lupus erythematosus itself”.2

Despite little documentation, a 1953 textbook8 retained the
warning that “gold is especially dangerous in the acute
phases [of LE] and probably should never be used”.

Gold therapy was eclipsed by the resurgence almost
simultaneously of antimalarial compounds and the advent
of corticosteroids. Quinine had been introduced in 1894
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on the basis of the hypothesis that it had a cutaneous
vasoconstrictive effect that would counteract the lesions of
DLE.9 In 1938 Davidson and Birt postulated that at least
some cases were caused by an abnormal reaction to
ultraviolet light and “quinine might in some way change
the reaction of the skin to the rays”.10 If the original
antimalarial drug affected DLE lesions, perhaps a synthetic
substitute would be more effective. This unlikely possibility
was tested in 1950. A patient whose extensive DLE lesions
had stopped spreading, but had not diminished, while he
took quinine was switched to quinacrine. Within 2 months
the lesions had resolved. The first report of treatment
efficacy, by Page in 195111 included 17 cases of DLE, with
excellent or “good” results in 13, and one case of SLE; she
was symptom free after 10 months of follow-up. 2 years
later, a report from the Mayo Clinic12 confirmed the
favourable impression with respect to DLE, but warned
against giving quinacrine to patients who had “systemic
repercussions”.

That same year Goldman and colleagues decided to try
chloroquine, the drug that was replacing quinacrine in
malaria therapy “because it is distinctly less toxic, it may be
found in the skin in appreciable amounts after oral
ingestion, and it does not discolor the skin”.13 Chloroquine
quickly became the principal medication for DLE, even
though it was found to be therapeutically equal only to
gold.14 Hydroxychloroquine was introduced in 1956, 1 year
before retinopathy (potentially resulting in blindness) had
been first attributed to chloroquine.15 Hydroxychloroquine
gradually replaced chloroquine, mainly because of its lower
retinal toxicity.

The last review of SLE before the advent of cortisone
stated in 1949 “There is no satisfactory treatment of
disseminate lupus erythematosus”.16 Shortly after an acute
anti-inflammatory effect of cortisone on rheumatoid
arthritis was shown in early 1949, this drug and
corticotropin were tried in a few cases of SLE. In some
patients there was a rapid reversal of symptoms, which had
never been seen previously.17 For several years cortisone,
hydrocortisone, or corticotropin were used in widely
varying symptom-related doses. In 1954, prednisone and
prednisolone, which are analogues of, respectively,
cortisone and hydrocortisone, were introduced. Because of
their lower fluid-retaining property they gradually replaced
the original hormones. By 1953 corticosteroid therapy was
recognised to be less effective in counteracting the
nephropathy of SLE than for other manifestations.18 Then,
in 1958, Ziff and colleagues19 found that when combined
with an antimalarial, a lower corticosteroid dose usually
had an equivalent therapeutic effect, whereas antimalarials
alone were doubtfully effective against visceral signs. 

The most recent important addition to the treatment of
SLE has been non-hormonal immunosuppression. This
began in 1951 with the intravenous administration of
nitrogen mustard and was based on recent observations of
favourable responses in cases of nephrotic syndrome.
Dubois concluded that nitrogen mustard also benefited
nephritis caused by SLE, but did not reliably counteract its
other features.20 The relative effectiveness of nitrogen
mustard in renal lupus was confirmed, but fell into
disfavour after the introduction of cyclophosphamide in
1964. Several other immunosuppressive drugs of the
alkylating and antimetabolite types were tried in the 1960s,
but cyclophosphamide has continued to be used the most,
especially when corticosteroids have been ineffective.21 The
cumulative dose should be reduced to a minimum because

chronic administration carries the risks of haemorrhagic
cystitis and eventual bladder carcinoma. Lately,
cyclosporin, a fungal polypeptide, has shown promise in
refractory cases of SLE,22 although the usefulness of this
potent, novel immunosuppressant may be limited by its
nephrotoxicity.22

Hydroxychloroquine remains the primary medication for
DLE, with the addition of a topical corticosteroid for
recalcitrant cases. About 5% of cutaneous cases evolve into
SLE. 50 years ago, half of the few patients who were
diagnosed with SLE survived for 4 years; now at least 
90% survive for more than 10 years.23 Some of this extra
survival is due to the recognition of more mildly affected
patients. However, there is no doubt that various
immunosuppressive therapies have substantially prolonged
life, and newer analgesics, antibiotics, shielding against
ultraviolet light, etc, have also improved well-being.
However, curative treatment of the spectrum of disease
from mild DLE to fulminant SLE still awaits the definitive
identification of the cause(s).
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