
BARTONELLA BACILLIFORMIS ANEMIA (OROYA FEVER)

A S-ruDy OF THIRTY CASES

By WILLIAM E. RIcKErrs, M.t).�

INTRODUCT1ON

A SEVERE anemia was noticed in workers stationed in certain localized areas

along the deep river valleys in 1870 during the construction of a railroad to

Oroya, a Peruvian city located in the Andes. This febrile anemia, called “Oroya

fever,” was thought to be a new disease. In 1885, Daniel A. Carrion, a Peruvian

medical student, developed a fatal anemia with the characteristics of Oroya fever,

twenty-one days after self inoculation with blood obtained from a verrucous

node of the skin of a patient with Verruga peruviana. This proved that the

anemia was an initial stage of the latter. Thus the name of Carrion’s disease’ has

honored the Peruvian martyr.

Since the etiologic agent of the disease was not known during the last century

and part of the first decade of the present, excellent clinical descriptions of the dis-

ease2 undoubtedly included cases complicated by intercurrent infections. A pleo-

morphic bacilliform organism was discovered by the Peruvian physician, Alberto

Barton, in I9o9,3 to be the pathogenic agent of the disease.

The purpose of this paper is to analyze the clinical and hematologic character-

istics of a series of 30 cases of anemia with bartonella bacilliformis present in the

circulating erythrocytes, an entity herein referred to as bartonella bacilliformis

anemia. This study was made in Lima, Peru, from 3938 tO 1943.

BARTONELLA BACELL1FORMIS ANEMIA

Bartonella bacilliformis anemia (Oroya fever) is a febrile hemolytic anemia with

bartonellae parasitizing the erythrocytes. This is an infrequent clinical manifesta-

tion of the invasive stage of Carrion’s disease. It is interesting to notice that in areas

where the disease is endemic and where most of the natives have had the disease,

few are thought to have had the anemia. At present, however, there is no statistical

report available from these endemic areas indicating the exact incidence of bar-

tonella bacilliformis anemia in CarriOn’s disease. “Oroya fever,” Grave fever of

CarriOn2 are synonyms for this anemia; the most used, Oroya fever, is inappropriate

as the bartonella infection does not occur in the Peruvian city of Oroya.

It has distinguishing clinical and hematologic features and develops so rapidly

that it can be compared only with the anemia occurring in an acute hemorrhage.

This anemia occurs irrespective of age, sex or race. Before the onset of the disease

the patients of these series were all healthy, well nourished, young individuals

with nothing suggesting a deficient individual resistance.

From the Department of Medicine, San Marcos University, Lima, Peru.

* Now at the Frank Billings Medical Clinic, Department of Medicine, University of Chicago.
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I 0i6 BARTONELLA BACILLIFORMIS ANEMIA

The physical findings in the patients with severe anemia are rather dramatic and

almost pathognomonic. They are deeply apathetic and have a peculiar discolora-

tion of the skin and sclerae due to the combination ofslight icterus with very severe

anemia. The conjunctivae and the matrix of the nails are almost colorless and the

ears almost transparent. The cardiovascular signs consist of tachycardia, soft hemic

murmurs of varied intensity heard over the entire precordium; synchronously there

are suprasternal, epigastric, carotid pulsations; the blood pressure is moderately

hypotensive and occasionally there is peripheral collapse. Dyspnea is very unusual

in anemic cases without intercurrent infections, even with erythrocyte counts be-

low one million, contradicting previous reports;2’ 15 in cases with some intercur-

rent infection, especially salmonellosis, it is a constant finding.’3’ �‘ Cough and ex-

pectoration with rhonchi and rales on physical examination early in the disease

may simulate a primary upper respiratory infection. Cheyne-Stokes respiration has

been described.’ This occurred only in the complicated cases of the present series.

Headache, vertigo, restlessness and drowsiness, tinnitus, insomnia and occasionally

angina pectoris are symptoms dependent on the intensity of the anemia. Patients

often complain of a feeling of transmitted cardiac beating to the head and ears.

“The patient hears his murmurs,” said Odriozola.2

Thirst and anorexia are common features. The tongue is usually dry with a coffee-

brown coating. In the early stages of the anemia, profuse sweating may occur but

later the skin becomes very dry, a significant point in the differentiation from ma-

laria. There is a generalized lymphadenopathy with nontender lymph nodes, of

� to i� mm., without pariadenitis. Enlarged lymph nodes occurred in all except

three fatal cases. Enlargement of the spleen which has been described as a con-

stant finding,2’ � 6 appeared only in the cases with intercurrent infections of this

series, thus confirming a previous report.7 The liver was moderately enlarged in

only 2. of the i� noncomplicated cases.

Observations on the course and type of fever in the past have been varied and

even contradictory.8’ � � 2, 6, i013 Often after a variable onset with or

without chills, the temperature fluctuates between 37.5 and 38.5 C., but it may be

higher or lower, and occasionally patients with severe anemia run an almost

afebrile course. The severity of the anemia does not parallel the intensity of the

fever. Intermittent fever2’ is usually due to concurrent malaria. Odriozola2

observed that in many cases there was later a marked elevation of temperature,

which he interpreted as prodromal to a second outbreak or “hyperthermic”

course. This elevation of temperature has been found’3’ � to be associated with

intercurrent infection, usually due to Salmonellae organisms.

Petechial hemorrhages in the skin are not uncommon. This is mentioned in the

first descriptions of the disease and occurred in the martyr CarriOn himself.1

The pinpoint hemorrhages were originally thought to be produced by the begin-

ning eruption of verrucae2 and the epistaxis supposedly produced by verrucae in the

mucosa of the nose. This explanation is not satisfactory, for most of the cases with

epistaxis occur during the initial stage of the disease when verrugae are not seen.

Malo’9 first made this differentiation between the petechiae and the pinpoint

verrugae in the skin. The author demonstrated in a previous study that cases with
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purpura have a constant � Hemorrhage may vary from petechial

spots to ecchymoses, epistaxis, gingival hemorrhage, hematemesis or me-

lena.#{176} ‘ 17 , 18 , 2 In Case I, epistaxis was so intense as to endanger the life of the

patient; in Case 4, purpura was probably the cause of death, and in Case �, which

was fatal, large hematomas occurred.

Clouding of the sensorium and delirium are rather common.20’ 21 In most

anemic cases, mental symptoms, such as irritability and insomnia, were of second-

ary importance. However, in other cases, the mental symptoms were so promi-

nent as to constitute a real psychosis. Pierola2#{176} first described these psychotic

episodes and considered them transitory and related to the course of the disease.

Alterations of the memory and consciousness were common. In the present series

of 30 cases with bartonella anemia, 8 had meningoencephalitic symptoms. In

Case 3, these appeared as the end stage of a very virulent bartonella infection with

pronounced anemia. In all other cases, these symptoms were present during the

crisis of the anemia, as described in Cases 3, � and 6. Pain in the bones, joints and

muscles along with cramps may occur, but without the constancy and intensity

which are found later in the pre-eruptive stage of the disease.

HEMATOLOGIC FINDINGS

As early as 3898, Tamayo23 and Hercelles2” described a fall in the erythrocyte

count and in the hemoglobin values together with anisocytosis and poikilo-

cytosis. Since then many hematologic studies have been made,25’ � including a

very complete monograph by Hurtado et al.15 The hematologic findings in 14 cases

in this series with apparently uncomplicated bartonella anemia are included in

tables iA and iB. Hematologically, this anemia is characterized by a sharp drop

in the erythrocyte count, which may be so intense as to reach o.5 million red cells,

as is illustrated by Cases i, �, � and 7. This drop occurs in the first two to four

weeks of illness. In Case �, the erythrocyte count on the day of death, the tenth

day of symptoms, was 0.62.5 million per cu. mm. The anemia is macrocytic and

usually hypochromic. Case i had a mean corpuscular volume of 198 cubic microns,

with a mean corpuscular hemoglobin concentration of 2.9.8 per cent. The peripheral

blood shows marked regenerative activity of both erythroid and myeloid series.

The number of nucleated red cells may be exceedingly high. Case i had 2.0 eryth-

roblasts and 461 normoblasts per ioo leukocytes, or 37,164 normoblasts per

cubic millimeter. The hematocrit decreased proportionally to the fall in the

erythrocytes and in Case 3 reached 9.81 per cent. The lowest hemoglobin value,

1.77 Gm. per cent (using the Evelyn colorimeter) in this series of cases occurred in

Case 2. who recovered. Frequently, the erythrocytes show light refractile basophil

granulations, nuclear particles, Howell Jolly bodies, polychromasia, poikilo-

cytosis and anisocytosis. Reticulocytes may increase to �o per cent. The pathog-

nomonic sign of the disease in the erythrocyte is the bartonella bacilliformis.

This organism is very polymorphous. In Giemsa staining, it appears as red-violet

rods situated on the red cells. The “bacilliform” bodies may be as numerous as

io on each erythrocyte in heavy infections (fig. i). The length of the organism

varies from i micron to 3 microns by 0.2.5 micron to o.�o micron. They are dis-
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1030 BARTONELLA BACILLIFORMIS ANEMIA

Case 3. Massive parasitism of erythrocytes by Bartonella bacilliformis in the peripheral blood.

Bartonellae are present on the red cells, and outside the cells. Two erythroblasts and two myeloblasts

are also seen. )( l2�oo. Giemsa stain.

tributed in rods in a Y, V, or chain appearance. They may be curved and may show

polar enlargement.4 These organisms are well stained by the May-Gruenwald-
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Giemsa method or by any of the modifications of the Romanowski method (fig. i).

The relation of the bartonellae to the red cells has been a controversial point.

Modern studies39 tend to indicate that the bartonellae are not located within the

red cells, but are rather superimposed on them.

While leukocytosis has been described in this anemia,23’ � others have re-

ported a normal leukocytic count’5 or even a tendency to a leukopenia.’7’

It seems from this study that the leukocyte count varies in each case, and in the

same patient during the course of the disease. Slight leukocytosis is not uncom-

mon, but marked leukocytosis in cases without intercurrent infections is extremely

rare. This occurred, however, in Case 12. (table iB) with a leukocyte count of

GWT1AI. AVSCUS

�

-,.‘.

Case s. Parallelism between the symptoms and the temperature and pulse in a case of Bartonella

bacilliformis anemia. The solid blocks represent a marked severity of the symptoms; the lines indicate

a lesser degree of severity (the greater the distance between lines, the less marked are the complaints);

the empty blocks represent absence of symptoms.

30,160. A very frequent finding is a shift to the left characterized by the presence

of myeloblasts, myelocytes, and metamyelocytes. Eosinophilia existed in only

one case where ascaris lumbricodes was demonstrated in the stools. The leukocyte

count appears to be of value as an index to the course of the bartonella infection

and in detecting intercurrent infections.

Cases i, 2. and 3 which follow illustrate severe bartonella bacilliformis anemia.

Case i (Figs. 2, 3 and �)

A. V., a 17 year old Indian labcrer, after living for six weeks in an area where Carri#{243}n’s disease is

endemic, developed in the first few days of July, 1938, a general feeling of malaise, fever, profuse sweat-

ing, pains in the bones of the hands and feet, shortness of breath on exertion and precordial pain. He was

admitted to the hospital in Lima on July 17, 1938, in good general nutrition, appearing anemic and
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1032. BARTONELLA BACILLIFORMIS ANEMIA

slightly icteric. There were abnormally intense carotid arterial pulsations synchronous with the pulse,

and functional hemic murmurs over all areas of the heart, the blood pressure was 110/50, the pulse 12.0

per minute, and the respirations were accelerated and very shallow. The patient rapidly became con-

fused, had psychomotor excitability, the anemia increased and the fever continued between 3� and 38.2.

C. He complained of occipital headache, precordial oppression and insomnia; epistaxis occurred on

several occasions. On July 2.2, 1938, the erythrocyte count 1totaled only 0.575 million per Cu. mm.;

the hemoglobin was 3.3 grams per cent and the leukocytes 7,600. There was a macrocytosis of 198.1

cubic microns and 461 normoblasts per boo leukocytes. The red cells showed marked anisocytosis, poiki-

locytosis and polichromasia with many bartonella bacilliformis. The Wassermann and Kahn reactions

were strongly positive. The symptoms continued unchanged until July 2.8. On that day, no bartonellae

13

11

2

U

‘9

2

03

8
a
I

0

F,o. 3

Case s. Critical and recovery phases of Bartonella bacilliformis anemia, showing the marked increase

of the red cells, hemoglobin and hematocrit after the disappearance of the Bartonella bacilliformis.

At the top, in the bars representing Bartonella in red cells, and hemorrhage, solid black indicates

heavy concentration of Bartonella bacilliformis; gradually widening spaces indicate progressive di-

minishing number of Bartonella bacilliformis.

were present in the erythrocytes. On July 2.9, the general condition of the patient became worse with

insomnia and delirium during the night; he had severe epistaxis with loss of approximately �oo cc. of

blood, the platelets numbered 8o,ooo, the red cells decreased from 0.82. to o.6a million. The patient

remained apathetic in bed and slight edema of the eyelids was noticeable for the first time. The temper-

ature rose to 39 C. Blood cultures were negative for bacteria other than bartonella bacilliformis. During

the first week of August, his general condition improved strinkingly despite the fever. The number of

red cells increased considerably without any therapy, the symptoms faded and the patient developed a

ravenous appetite. On October ii, 2938, before leaving the hospital, the erythrocyte count was 4.84

million/cu. mm., the hemoglobin 23.8 grams per cent, the hematocrit 39.1 per cent. The mean corpus-

cular volume was 8i, the leukocytes ,t.’�o. Wassermann and Kahn reactions found strongly positive on

admission were considered false. These tests later were repeatedly negative.
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This case illustrates a severe bartonella anemia with nearly a half million

erythrocytes/cu. mm., an unusual intensive erythrocytic regeneration and an

exceptional macrocytosis. Nasal bleeding coexisted with thrombocytopenia.

Despite a prompt recovery an . unexplained febrile episode followed the disap-

pearance of bartonellac from the erythrocytes.

Case 2 (Figs. and 6)

V. C. S., a 2.! year old Peruvian male, on April 29, 1941, was sent for ten days to an area where Car-

non’s disease and malaria are endemic. On July 2.8, he developed malaria which disappeared after three

days of intense antimalaria treatment.

I I I I I I I I I I I I I

III I I_JIIIIL_
BARTONELLA IN RED CELLS

200 60�
2
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FIG. 4

Case i. Mean corpuscular values during the recovery phase of Bartonella bacilliformis anemia showing

a striking fall in the mean corpuscular volume.

At the top, in the bar representing Bartonella in red cells, solid black indicates heavy concentration of

Bartonella bacilliformis; gradually widening spaces indicate progressive diminishing number of Bar-

tonella bacilliformis.

On November i, he again developed fever and malaise, preceded by a single chill. Mental stupor,

marked psychomotor excitability and delirium soon developed, the fever being slight and continuous.

On admission (November 8, 1941), the patient was mentally confused and in such a serious condition

that it was thought he would die shortly. There was a very severe anenia and jaundice; functional

murmurs were present all over the precordium, the blood pressure was within normal limits, the pulse

was 12.0 and the respirations were regular, i6 per minute. Only a few lymph nodes less than x cm. in

diameter were palpated in both axillae. The urine was normal. The van den Bergh reaction for bilirubin

was of an indirect type, and the Wassermann and Kahn reactions were negative. The red count was

0.785 millions/cu. mm. with 46 per cent reticulocytes, hemoglobin 2.75 grams (Evelyn photocolor-

imeter), hematocnit 11.7 per cent; the mean corpuscular volume was 149.9 cubic microns, and ictenic

index i�. The white blood count was 13,o6o, with �8 polimorphonuclear neutrophiles (2. myelocytes,

� metamyelocytes, i� filamented and 36 segmented cells) and 42. lymphocytes. There were 47 normoblasts

per ioo leukocytes. Pronounced anisocytosis, poikilocytosis and polichromasia were found. A very small
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Case a: Recovery phase of Bartonella bacilliformis anemia.
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1034 BARTONELLA BACILLIPORMIS ANEMIA

percentage of erythrocytes contained “coccoid” bartonellae. After a few days, the existing bartonellae

disappeared, the number of erythrocytes increased rapidly, the mean corpuscular values became normal;

the slight aundice cleared; the mental symptoms improved and the fever disappeared. In the last two

weeks of December and the first week of January, he had transitory pains in the epiphysis of the long

bones, in the short bones of the hands and feet and in the kness. He had paresthesias, the sensation of

�‘small worms” in the skin. Two red spots not larger than a pinpoint were noticed on the skin, cor-

responding probably to verrugae in formation. No anemia was recorded the day the patient left the

hospital,January 2.2., 1942..

This case illustrates a very prompt recovery after a severe bartonella bacilli-

formis anemia.

Case 3

R. H., a 7 year old native Peruvian boy, came from a town where CarriOn’s disease is endemic. On

May 2.8, 1941, he developed malaise and lack of appetite; however, he continued going to school until

June i. His mother noticed that he had fever, had vomited several times and had become anemic and

slightly aundiced. Two days before admission he became restless and delirious. In view of the serious-

ness of this condition, he was brought to the Children’s Hospital in Lima on June 8, x�i. Physical ex�

amination showed a very intense anemia. The sclerae of the eyes were slightly ictenic, the pupils were

dilated,but reacted well to light. He had meningeal signs, rigidity of the neck, maxillary trismus, loss

of tendinous reflexes, and bilaterally absent Babinski reflexes. The lymph nodes in the neck were slightly

enlarged; the liver was palpated 3.5 cm. below the costal margin in the right mid-clavicular line; there

were marked carotid pulsations in the neck, together with functional murmurs all over the precordium.

The urinc was normal. On July 8, z�i, the erythrocyte count was 0.62.5 million; the leukocytes 35,000,
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WILLIAM E. RICICETTS 1035

reticulocytes 2.0.2. per cent, hemoglobin 2..4 grams per cent (Evelyn photocolonimeter), hematocnit 9.81,

ictcrus index 2.0, mean corpuscular volume � cubic microns, mean corpuscular hemoglobin 38.40

micromicrograms, mean corpuscular hemoglobin conc. �lL per cent. The differential count was poly-

morphonuclear neutrophiles 44 (� myelocytes, metamyelocytes, 2.5 filamented forms and ii segmented

cells), lymphocytes 54 per cent, promyelocytes 2.. There were i erythroblast and 64 normoblasts per cent.

There were pronounced anisocytosis, poikilocytosis and polichnomasia. Ninety-six per cent of erythro-

cytes contained bartonella bacilliformis and as many as 19 bartonellae were present in each red cell

(fig. i).The patient died on July 8, 1941, and no autopsy could be obtained.
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Case 2.’ Mean corpuscular values in recovery phase of Bartonella bacilliformis anemia, demonstrating

the remarkable change from macnocytosis to normal values.

A massive fatal invasion of bartonella bacilliformis is observed in this child who

died on the tenth day of the disease with an anemia with nearly one-half million

red cells almost all parasitized by bartonellae.

Thrombocytopenia occurred in eight cases with purpura and external hemor-

rhages.’3 These hemorrhages were transitory and lasted no more than two weeks,

being parallel to the drop of the platelet count. Fatal Cases 4 and � which follow

illustrate thrombocytopenic purpura occurring in bartonella bacilliformis anemia,
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103 6 BARTONELLA BACILLIFORMIS ANEMIA

Case �

A. S., an i8 year old farm helper, referred his disease to a traumatic accident on the dorsal surface of

the right foot, which bled constantly. A local physician diagnosed gangrene of the foot. Careful inter-

rogation, however, disclosed that this patient had been living for three months in an area where Car-

nOn’s disease is endemic and three days before receiving the foot wound, he had experienced general

malaise and fever. He continued to work despite this symptomatology plus polydipsea and anorexia.

After the accident, he noticed purpunic spots in the skin, epistaxis, bleeding of the gums, and a bloody

discharge through the wound of the foot. On March ,6, physical examination disclosed a well developed

and well nourished, slightly jaundiced male, with many purpunic spots in the skin, bleeding of the gums,

marked anemia, and petechial hemorrhage in the conjunctiva. Lymph nodes, of � to i� mm. , were

palpable in the inguinocrural, axillary, epitrochlear and cervical regions. The blood pressure was nor-

ma!, the pulse 130 and the respirations 42. per minute. Over the first intenosseal space on the right foot,

there was a contusive wound 2. cm. long and i cm. deep with irregular borders, surrounded by an cc-

chymotic area of about 4 cm. in diameter without signs of inflammation. Many other nontraumatic

ecchymotic areas were spread over the body, especially on the anterior wall of the thorax. Coagulation

time was thirteen minutes and bleeding time twenty-four minutes. Cultures for other bacteria besides

bartonella bacilliformis were negative. The peripheral blood had 0.97 red blood cells, 3,500 white blood

cells and the differential was �6 neutrophiles, 2. monocytes and 42. lymphocytes. There were 2. orthocro-

matic normoblasts and i plasma cell per ioo white blood cells. There was marked anisocytosis, poikilo-

cytosis and anisochromia (table iA). There were 5o,ooo platelets. No bartonellae were found in the red

cells; nevertheless, CarriOn’s disease was diagnosed. The patient was given coagulants, fluids and anti-

tetanic scra. He died on the second day of his admission. The gross pathologic diagnoses were: terminal

pulmonary edema, multiple petechial and ecchymotic hemorrhages, ecchymotic wound of the right foot

and CarriOn’s disease. The stained smears of the spleen had many bartonella bacilliformis.

This case illustrates a fatal thrombocytopenic purpura during a severe bartonella

bacilliformis anemia.

Case 5

M. H., a 17 year old farm worker, after spending a month in a locality where CarriOn’s disease is

endemic, on April i�, 1939, noticed fever, malaise and profuse sweating; symptoms which continued on

the following days. The patient became anemic, slightly jaundiced and was brought into the hospital in

a very critical condition on April 10, with “convulsions,” marked mental confusion, followed by a loss

of consciousness. He appeared to be a well-nourished, well developed, seriously ill boy with a very

marked anemia. There were many tiny petechial hemorrhages in the conjunctiva, pulsation of the

arteries of the neck, functional murmurs over the precordium, and a slight yellow discoloration of the

skin and sclerae. The pulse was 104 per minute; the blood pressure i�.o over 7o; the respirations were

shallow, regular and 2.3 per minute. Examination of the spinal fluid on admission showed albumin 0.09

Gm. per cent, glucose .044 per cent, urea .o2�5 per cent, chlorides .04 mg. per cent and i lymphocyte per

cu. mm. The Pandy reaction was negative. Typhoid and paratyphoid agglutinations were negative.

The red blood count was 0.765 millions/cu. mm. (table iA).

The patient continued with insomnia, a very annoying pulsating feeling in the head and ears, cramps

in the epigastnium and right upper quadrant of the abdomen. The anemia increased and the general

condition of the patient failed. The slight subictenic color of the sciera and skin disappeared and the

ictenic index became normal. No bartonellae were found in the red blood cells. The lymph nodes of the

neck, inguinal and epitrochlear regions became enlarged. The fever oscillated between 36 and 4oC. On

April i8, vomiting and headaches appeared with cough, rhonchi and crepitation of the lungs and on the

April 2.2. many pinpoint purpunic spots were seen in the skin and conjunctiva. The patient became dysp-

neic and died on May 2.3. Autopsy showed the following prominent features: hydropericardium of

nearly i.� liters; extensive petechial hemorrhages in many organs, such as the lungs, liver and spleen;

external and internal hydrocephalus. Ascarides lumbnicoides were found in the intestine.

This case illustrates a fatal recurrence of anemia due to thrombocytopenic

purpura while the bartonellae were disappearing from the erythrocytes.
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‘ ‘CRITICAL STAGE”

The term ‘ ‘ critical stage’ ‘ of bartonella bacilliformis anemia has been applied

to the period of transition in which the organism suddenly disappears from the

red cells.’9 ‘ � The mechanism of this change is controversial, but it is a fact that

within a few days the bartonellae may disappear from the peripheral erythrocytes.

The hematologic signs of this transition are as follows : (i) A change in the

form of the bartonellae from a bacilliform to a coccoid form (originally described

by Barton3 in a report published from Lima in i�o8) occurs with the appearance

of sphere, hour glass, pear shape and granule forms. These are the coccoid barton-

ella. (t) Decrease in the number of the parasitized erythrocytes and in the number

of bartonellae on each erythrocyte. (�) An increase in the erythrocyte count. (�)

A reduction in the indirect hyperbilirubinemia to normal. (�) An increase in the

number of reticulocytes. (6) A decrease in the macrocytosis; later in the disease

the erythrocytes regain normal size and even have a tendency to microcytosis.

(‘i) A lymphocytosis, the monocytes and eosinophiles reappearing. (8) A shift of

the polymorphonuclear series to the “right,” a characteristic which persists

during the rest of the disease.

Clinically, corresponding with this transition, the fever disappears, the subic-

teric tinge of the skin and sclera disappear leaving an intense earthen gray pallor.

With the prompt rise in the number of erythrocytes the symptoms of anemia, such

as fainting, dizziness, tinnitus, etc., disappear, as well as the hemic heart mur-

murs; the blood pressure rises. The patient appears to be convalescent. However,

this sequence of events does not always occur, for clinical improvement may not

parallel the disappearance of the bartonellae from the erythrocytes. There may be

an increased severity of the clinical course of the disease, which is due to inter-

current infections, or to an atypical course of the disease itself. Occasionally, there

is clinically an increased severity of the disease, coexisting with the favorable

hematologic findings of the critical stage, despite the fact that there is no evidence

of intercurrent infections. In these cases, one finds fever, vomiting, tachycardia, in-

somnia, delirium and psychomotor irritability. This occurred in Case 6, which

terminated fatally.

Case 6

J. M., an i8 year old female cook, lived for four months before becoming ill in an area where Car

nOn’s disease is endemic. On October 6, 1939, she developed a headache followed by a chill, fever, malaise

and profuse sweating. Despite the persistence of these symptoms, the patient did not stay in bed; the chills

did not recur but the fever was continuous. She developed anemia and a slight yellow discoloration of the

skin. On admission to the hospital on October i8, 1939, she appeared well nourished and well developed

but was markedly confused mentally. She had severe anemia, slight jaundice, pronounced pulsations of

the arteries of the neck and epigastnium, very dry skin, hemic murmurs oven the precordium. The blood

pressure was over 70. The pulse was 12-0 per minute; the respirations were regular and superficial,

2.0 per minute. On October 2.0, the red count was x.8 millions, hemoglobin 7.8 grams per cent, the leu-

kocytes 6,o8o (table iA) The red blood cells showed a few bacilliform and coccoid bantonellae. No

lymph nodes were palpable. The patient’s condition rapidly failed; there was continuous vomiting and

diarrhea, rigidity of the muscles of the neck, insomnia, motor excitability and headaches. She developed

a deep coma progressively, nystagmus with marked increase in muscular tonicity of the neck and cx

tremities. She had negative tendon reflexes and no Babinski response. A Cheyne-Stokes respiration
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developed. The blood cultures were negative on several occasions for bacteria other than bartonella

bacillifonmis. The detailed information of findings at the autopsy have been reported extensively else-

where.1 No definite complications could be found.

An unusual fatal, short failing, hyperthermic course of the disease is illustrated

in this case without apparent intercurrent infection. At the time the bartonellae

were disappearing from the erythrocytes, the patient developed symptoms fre-

quently found in cases with intercurrent salmonella infection.

It is not known whether the bartonella infection itselfis responsible for death in

these cases. The interaction between the bartonellae and the recticulo-endothelial

system has been studied extensively.4045 The bartonellac are found in large num-

JULY

Leukocytosis occurring before death in case with Bartonella bacilliformis anemia complicated by

amebic colitis.

At the top, in the bar representing Bartonella in red cells, solid black indicates heavy concentration

of Bantonella; gradually widening spaces indicate progressive diminishing number of Bartonella.

bers in the phagocytic cells, such as the Kupifer cells of the liver, littoral cells of

the spleen and of the lymph nodes, indicating clearly that the activity of the

bartonellae is centered in the reticulo-endothelial system (figs. 8-u.).

Intercurrent infections may develop in these patients during the critical period

of the anemia when there appears to be a lowered resistance of the host to invading

organisms harbored in the gastrointestinal tract. These organisms frequently

produce a fatal septicemia. In these cases the symptoms are bizarre and confusing.

There is usually a rise in the temperature, tachycardia, diarrhea, dysenea, psy-

chomotor excitability, followed shortly by death. There is a sharp leukocytosis

with shift to the left in the polymorphonuclear series and a fall in the number of

reticulocytes and normoblasts. This is well illustrated in figure 7, complicated by

amebic colitis. Blood cultures are very helpful in determining the complicating

organism. In this series of 30 cases, intercurrent infections were detected in 15, of

whom 3 developed malaria which was promptly controlled by quinine therapy,
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Lange splenic blood sinus containing many nucleated red blood cells. The large dark littoral cells

contain Bantonella bacilliformis. Giemsa stain. X 58o

2. out of 3 died with typhoid fever, 2. died of a Salmonella schottm#{252}lleri infection,

3 died with amebic colitis, and in 3 cases the necropsy examination suggested a�

�naerobic septicemia due to an undetermined organism,
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Colony-like masses, each composed of innumerable Bantonella bacilliformis, in littoral cells lining

a small splenic sinus. Giemsa stain. X 12.75.

In 9 fatal cases, no bacterial or parasitic intercurrent infections were demon-

strated. Peripheral collapse occurred in i patient who died, and thrombocyto-
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l� � �

#{149}1,
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Fio. 10

Bartonella-laden littoral cells lining small blood vessels in a lymph node. Giemsa stain. X 335

penic purpura was the cause of death in two. In 6 others, the cause of death was

unknown
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2042. BARTONELLA BACILLIFORMIS ANEMIA

Section of a lymph node showing large macrophages filled with enythnocytes in the lymphatic sinuses

Bartonellae are seen in the littoral cells of the lymphatic sinuses. Jimenez Stain. X 32.5

PATHOGENESIS

Bartonella bacilliformis anemia is a hemolytic anemia in which the destruction

of crythrocytes is dependent on the presence of bartonella bacilliformis on the
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Section of the liven showing large Kupffer cells, which contain erythrocytes, nucleated red blood cells,

and small aggregates of Bantonella bacilliformis. Giemsa stain. X 570

erythrocytes. The rate of destruction of the erythrocytes and the increased bili-

rubinemia’5 are directly proportional to the number of parasitized erythrocytes.’5

The anemia is macrocytic in type with signs of increased blood formation: young
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granulocytes, polychromatophilia, reticulocytosis and nucleated red cells. Hy-

pochromia is a frequent finding but did not occur in several cases of this series

( table i). There is increased urobilinogen excretion in the feces. Hurtado et al.’5

have shown that the fragility of the erythrocytes is normal in this disease. There

are no spherocytes and enlargement of the spleen clinically does not occur in the

cases without intercurrent � ‘ 13 Hemoglobinuria does not occur. An

early suggestion was that the bartonella bacilliformis anemia was ‘ ‘ Addisonian”

anemia. Guzman-Barron46 demonstrated the presence of Castle’s principle in the

gastric secretion, and careful hematologic studies’5 have shown that the anemia is

normoblastic and not megaloblastic and is accompanied by marked reticulocytosis.

Histologically there is evidence of erythrocyte destruction in the reticulo-endo-

thelial system as the Kupifer cells, littoral cells of the spleen and lymph nodes and

other phagocytes appear filled with bartonellae and erythrocytes (figs. 8-IL).

PROGNOSIS

Bartonella bacilliformis anemia has a severe prognosis, due mostly to the fre-

quency of intercurrent infection produced by varied organisms from the

gastrointestinal tract. The host’s defenses, already lowered by the bartonellosis,

are overwhelmed by the subsequent infection.

In 30 cases studied in this series, 2.2. died, a mortality of 73 per cent. Fifteen of

these cases had intercurrent infection, and of these, i i died with septicemia of

gastrointestinal origin. In a group of i� cases without evidence of any concurrent

infection, 9 died. In only 2. cases (Cases 3 and �) could the death be explained by

the virulence of the infection and the intensity of the anemia. Case 5 apparently

died of a thrombocytopenic purpura with ��o,ooo erythrocytes. In the remaining

7 fatal cases the intensity of the anemia was not severe enough to explain the

fatal course, the severity of the disease apparently being due to the bartonella

infection itself.

TREATMENT

At present, there is no specific therapeutic agent which acts against the bar-

tonella bacilliformis and the treatment used is largely symptomatic. A great deal of

therapeutic effort has been directed toward stimulating the bone marrow. This is

of dubious importance in cases without any complication, as the main problem in

bartonella bacilliformis anemia is not the formation of red cells but the destruction

of erythrocytes. The reticulocytosis is sufficient evidence of regeneration. Case i

in this series without specific treatment or marrow stimulation showed an ex-

traordinary degree of erythrocytic regeneration; this is seen in every case without.

intercurrent infection. The sudden transition occurring naturally in the course of

the disease with disappearance of the bartonellae from the red cells may give the

fallacious impression that a given drug or a treatment is responsible for such

change. There is some evidence that liver extracts’5 may accelerate the erythrocyte

regeneration.

Blood transfusions appear to be indicated; however, up to the present this

method of treatment has been used only occasionally. This is largely due to the
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prevailing theory35 that the crisis of the anemia with the disappearance of the

bartonella bacilliformis from the red cells is due to the immunity of the red cells

toward the bartonellae. Blood transfusion, according to this theory, will alter

the immunity since the donor cells are supposedly more susceptible and so more

apt to be parasitized. This is not acceptable, as the erythrocytes have never been

known to have immunologic activity. The immunologic changes which occur in

the host in the critical stage produce the changes both in the shape and in the

clearance of the bartonellae from the erythrocytes. This is supported by the fact

that the anemia does not recur in the course of the disease, even if fatal inter-

current infection occurs.’4 Small blood transfusions of 300 to 400 cc. used in a very

few cases with severe anemia and thrombocytopenia in my experience have proved

to be a life-saving procedure. Unfortunately, larger amounts of blood were not

available to test any of the patients included in this series. The other main ob-

jective in the treatment of bartonella bacilliformis anemia should be the preven-

tion of intercurrent infection. Penicillin has lately been reported in a small number

of cases to produce good results in the treatment of the disease.4 � Further studies

are necessary to evaluate the action of this drug. In the future, studies should be

directed toward the control of the bartonella bacilliformis, as well as the pre-

vention of intercurrent infection.

DISCUSsION

A severe hemolytic anemia may occur during the invasive stage of Carrion’s

disease. The pathogenic organism, bartonella bacilliformis, is found in the eryth-

rocytes and on the cells of the reticulo-endothelial system. It has been previously

stated that bartonella bacilliformis anemia occurs at any stage of Carrion’s

disease.2’ 3i, et al However, there are no proven cases in which this anemia has

occurred except in the invasive stage of the disease. Anemias which occur later in

the pre-eruptive and eruptive stages, were found in a previous study’3 to have a

different etiology and different morphologic and clinical characteristics. The

anemias without bartonellas in the erythrocytes are due to intercurrent infections,

hemorrhages, thrombocytopenic purpura or other causes. Recurrences of bartonella

anemia did not occur in these series of patients even in cases with fatal intercur-

rent infections. This is another important fact against the concept35 that blood

transfusions should not be given to these patients because of the danger of rein-

vasion of the erythrocyte by bartonellae. On the contrary it seems from this study

that these patients will be greatly benefited by repeated blood transfusions from

6oo to iooo cc. as a supportive therapy against the bartonella infection and the

anemia. With the disappearance of bartonellae from the erythrocytes, which occurs

during the natural course of the bartonella infection, the red cell hemolysis ceases

and there is a spontaneous prompt recovery.

The transition period in which the bartonellae suddenly disappear from the

erythrocytes in the circulating blood is characterized by a very low resistance of

the host to secondary infection. This accounts for a considerable proportion of

mortality in this disease, as is illustrated by ii deaths occurring in IL septicemic

cases. In only i cases (Cases 3 and �) in which the erythrocyte counts were ap-
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proximately .� million; cu. mm. could death be attributed to the severity of the

anemia. In all the other cases the severity of the disease was due to the bartonella

infection or to intercurrent infection and could not he related to the intensity of

the anemia.

SUMMARY

Bartonella bacilliformis anemia (Oroya fever) is a febrile hemolytic anemia with

distinguishing clinical and hematologic characteristics. It occurs as an infrequent

clinical form during the invasive stage. The onset is variable with or without

chills, followed by a moderate temperature which does not parallel the intensity

of the anemia. Hemorrhages, petechial spots, epistaxis may occur and are du: to

thrombocytopenia. Clouding of the sensorium and delirium are rather uncommon.

There is a generalized lymphadenopathy but no splenomegaly.

The anemia is macrocytic and frequently hypochromic with signs of intense

blood formation : young granulocytes , polychromatoph ilia, reticulocy tosis and

nucleated red cells. The reticulocytosis may increase to �o per cent. The pathogno-

monic sign of the disease is the presence of bartonella bacilliformis on the eryth-

rocytes. The leukocyte count varies; slight leukocytosis is not uncommon hut

marked leukocytosis is extremely rare in cases without intercurrent infections.

There is a shift of the polymorphonuclear series to the left, characterized by the

presence of myeloblasts, myelocytes and metamyelocytes. The anemia is normo-

blastic and not megaloblastic. It is hemolytic and the destruction of erythrocytes is

dependent on the presence of bartonella bacilliformis on the erythrocytes. There

is no spherocytosis and the fragility of the erythrocytes is normal. Hist�logically

there is evidence of erythrocyte phagocytosis in the cells of the reticulo-endothelial

system; the Kupifer cells, the littoral cells of the spleen and the lymph nodes.

The disappearance of the bartonellae from the erythrocytes occurs in a very few

days and is called “critical stage” of the anemia. The hematologic changes of this

transition are as follows: a change in the shape of the bartonellae from the “hacil-

liform” to “coccoid” form before complete clearance will take place, an increase

in the erythrocyte count, reduction in the indirect hyperbilirubinemia to normal,

increase in the number of reticulocytes, reversion to normocytosis, lymphocytosis,

reappearance of monocytes and cosinophiles, a “shift to the right” of the poly-

morphonuclear series. Corresponding with the clearance of bartonella from the

erythrocytes, the symptoms dependent on the anemia as well as the fever dis-

appear. Clinical improvement, however, may not parallel the clearance of bar-

tonellae because of intercurrent infections or an atypical course of the bartonellosis

itself.

Bartonella bacilliformis anemia has a very severe prognosis, due largely to the

occurrence of intercurrent infection by enteric organisms. The treatment today is

largely symptomatic as there is no specific agent against the bartonellae bacilli-

formis infection.

It is suggested that the prognosis may be improved by the use of adequate blood

transfusions and the prophylactic use of antibiotics to control intercurrent in-
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fection. At present there is no specific agent against bartonella bacilliformis

anemia.

CONCLUSIONS

I . Bartonella bacilliformis anemia (Oroya fever) is a type of hemolytic anemia

in which the pathogenic organism of the disease is found in the circulating eryth-

rocytes and in the cells of the reticulo-endothelial system.

2.. Bartonella bacilliformis anemia is macrocytic, frequently hypochromic and

occurs only during the invasive stage of CarriOn’s disease and does not recur in the

course of the disease. Other anemias which develop later have different clinical

and hematologic characteristics.

3. The transition period in which the bartonellae suddenly disappear from the

erythrocytes depends on immunologic changes of the host toward the bartonella

infection.

�. The prognosis of bartonella anemia is very grave, as is indicated by a mor-

tality rate of 73 per cent in this series of 30 cases. This very severe prognosis is

largely due to intercurrent infection which occurred in �o per cent of the cases

studied. The most severe prognosis was found in cases with septicemias from en-

teric organisms, as indicated by II deaths out of ii cases.
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